: 


STANDARDIZED AND SPECIALIZED 


ALUMINUM STEARATES 


You'll get better production and performance when 
you switch to Mallinckrodt Aluminum Stearates in your 
grease formulas. They give you: 


Uniformity * Lower alkali salt content * Closely- 
controlled aluminum oxide cnd free stearic acid 
content * Correct degree of dryness * More 
grease per pound of soap. 


Why not order a test run batch now and see the 
difference in your own plant? 


STUMPED BY A STEARATE PROBLEM? May we help 
you solve it? Our research experts have a 
quarter-century’s experience with Stearates of Alum- 
inum, Calcium, Magnesium, Sodium, Zinc and 

other metallic soaps. Their know-how 

is yours for the asking! 


> 


ae] MALLINCKRODT CHEMICAL WORKS 
— Mallinckrodt St., St. Louis 7, Mo. « 72 Gold St., New York 8, N. ¥. 


CHICAGO CINCINNATI CLEVELAND LOS ANGELES MONTREAL PHILADELPHIA SAN FRANCISCO 
Manufacturers of Medicinal, Photographic, Analytical and Industrial Fine Chemicals 
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Sturdy steel drums and pails—made with care 
and accuracy in every detail—provide dep-i. 
able protection for the best sales assets of 
your products. They make certain that the 
qualities that have been sold to your customers 
remain safely sealed. 

That’s why J&L Steel Drums and Pails are 
standard packaging specifications for many 
leading product brands. They have proved 
through years of dependable service that they 
‘meet the most rigid tests for durability. 

Plants forthe manufacture of J&L Steel Drums 
and Pails are located in leading industrial 
centers to assure quick, efficient service to 
meet your requirements. Call the nearest J&L 
office . . . or, contact our headquarters office 
in New York City. 


JONES & LAUGHLIN STEEL CORPORATION 
Container Division 
CHRYSLER BUILDING NEW YORK17, N.Y. 


PLANTS: Bayonne, N.J.... Cleveland, Ohio... Philadelphia, Pa. ... New Orleans, La. 
Kansas City, Kan... . Atlanta, Ga... . West Port Arthur, Texas .. . Toledo, Ohio 


gouge Drums 55, 30 and gal 

Ligbeweight Droms tor Chemical 
copectty Seve Pritt dar Foods 
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A Complete Line of Quality Oils and Greases 


* 


GULF OIL CORPORATION— GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
Boston New York—Philadelphia New York, N. Y.—Philadelphia, Pa. 
Atlanta—New Orleans—Houston Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Toledo Port Arthur, Tex.—Fort Worth, Tex. 
Sweetwater, Tex. 


complete processing in 3 minutes 


AST continuous processing with VOTATOR® Grease- 
Fvcking Apparatus eliminates the need for pan-cooling. 
Grease is processed and delivered at the right temperature 
for packaging. 

Thus cooking and cooling of many types of greases are 
completed on a 3-minute time cycle. Skilled operators 
are not required, since processing is under precise, 
automatic control. 


GREASE GELLING TANKS 


VOTATOR 


GREASE COOLER For time and labor savings, and better quality control, 
write now for complete information on VOTATOR Grease- 
making Apparatus. The Girdler Corporation, Votator 
Division, Louisville 1, Kentucky. 


VOTATOR 


GREASE HEATER + 


the GIRDLER Corporation 
VOTATOR—T.M. Reg. U.S. Pat. Of 


VOTATOR DIVISION 


GREASE WORKER 
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Emery’s 112 Years of Experience go into the manufacture of 


I2-HYDROXYSTEARIC ACID 
HYDROGENATED CASTOR OIL TOO!! 


When you order raw materials for Lithium-base 
greases or any grease, take advantage of Emery’s 
“first-hand” knowledge of fatty acids, of their EMERY’S TECHNICAL 
behavior in use, their composition, all factors SERVICE CAN HELP YOU 
that can have an effect on your end product. / 
Often Emery Research has the answer...or is 
prepared to get it. 

Going one important step further, Emery 
tests, checks and rechecks quality of every 
Emery Fatty Acid before it ever reaches your 
plant. That’s why you get uniform performance, 
consistent quality every time you specify an 
Emery Fatty Acid. 


Emery facilities are at your service 
on problems involving your prod- 
ucts. Simply contact Emery’s 
Development and Service Depart- 
ment...there’s no obligation. 


WRITE TODAY for descriptive booklet on 
Hyfac 2142 Hydrogenated Castor Oil 
and Hyfac 442 12-Hydroxystearic Acid. 


Fatty Acids & Derivatives 
Plastolein Plasticizers 
Twitchell Gils, Emulsifiers 


Emery Industries, Inc. 
Dept. E-4, Carew Yower, Cinc:nnati 2, Ohio 


Gentlemen: 

Please send us your new bulletin on Hyfac 2142 Hydrogen- 
ated Castor Oil and Hyfac 442 12-Hydroxysteasic Acid, 
Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 


Na me 


Title 


EXPORT: 5035 RCA Bidg., Representatives: 
New York 20, N.Y. Schibley & Ossmann, Inc 


3 Public S re 
Branch Offices: 13, Ohio 


3002 Woolworth Bildg., New York 7, N. Y a 

401 N. Broad St., Philadelphia 8, Pa. 2673 Gvoin 

187 Perry St., Lowell, Mass. Detroit 7, Mich. 

221 N. LaSalle St., Chicago }, Il. Weorehouse stocks also in St. Louis, 
420 Market St., San Francisco 11, Calif. Buffalo, Baltimore and Los Angeles 


Company 


Address 


City State 
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by W. Wayne Albright, President, NLG! 


LET’S KEEP IT CLEAN 


It is not enough to design, make and sell good lu- 
bricating grease. No small part of the grease maker's 
job, is showing his customers how to keep grease 
clean. He spends a great deal of time, effort and 
money to see that his lubricating greases are delivered 
in a perfectly clean condition. From then on it is up 
to the user to keep it clean. 


The User’s Responsibility 


It is the user’s responsibility to supervise grease 

handling from the time it is removed from the refinery 

barrel until it reaches the bearing or other application. Improper hand- 

ling of lubricating greases invites harmful contamination by dirt and 

water. Grease can get dirty while in storage, while being transferred 
to another container, or when it is applied to the bearing. 

Although present-day grease handling equipment does an excellent 
job of assisting the grease user, it is only through intelligent supervision 
that maximum grease cleanliness can be obtained. For example, grease 
stored in the tightest of barrels can become contaminated if the user is 
not aware of the disadvantages of storing grease out-of-doors where it 
is subjected to temperature extremes, rain, snow, hot sun, dirt, etc. 

Another danger occurs when grease is transferred from the original 
container to the dispensing device. Greases, unlike oils, cannot be poured 
out of a spout. They must be scooped, pumped or forced out by other 
means. Careless handling is sure to introduce any mount of contami- 


nation. The Third Danger 


In the final application of greases to the bearings lies the third dan- 
ger. Automatic grease lubrication equipment, of course, obviates much 
of this difficulty. However, by no means is all grease application of this 
sort. Much of it is by pressure gun or hand application. Again, close 
supervision is essential to ensure grease cleanliness. 

All of these things are known only too well to the NLGI member. What 
we must all realize is the importance of telling the grease clealiness story 
and repeating it often enough so that lubricating grease users may re- 
ceive the maximum benefit from modern lubricating greases. 
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ABOUT THE COVER 


The preparation of an experimental grease in a laboratory mixer is depicted 
on the cover this month by our artist Jim Cunningham. It shows a step used in 
developing additives. 


You'll learn more about this subject in an illustrated article, “Additives for 
Lubricating Greases,” by R. T. Macdonald and J. L. Dreher, in this issue, 
beginning on page 16. Rust preventives, extreme pressure agents and oxidation 
inhibitors, the three principal types of additives for lubricating greases, are dis- 
cussed in detai! with respect to need, methods of evaluation and types of effective 
compounds or materials. Other kinds of additives, such as fillers, coloring agents, 
additives to eliminate the separation of oil and stringiness agents, are also 


discussed. 
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SCIENCE HALL. at the University of Southern California is the scene 
of many a research project. 


Organizing and Evaluating 
An Industrially Sponsored Academic Research Program 


Marjorie J. Vold and Robert D. Vold 


Department of Chemistry, University of Southern California 


Summary 


Industrially sponsored academic research provides an ideal 
medium for building a solid foundation for technical progress, 
and assuring a continuing supply of imaginative investigators 
aware of industrial challenges. 


Successful operation requires a genuine concordance be- 
tween the problems of the particular industry and the 
research interests of the professor. The ideal project pro- 
vides time to carry out a tedious investigation that may prove 
valuable, enough personnel to accumulate adequately volumi- 
nous data in obviously fertile fields and opportunity to pursue 


untried fantasies as well. It is limited by the requirement 


that the professor must provide individual inspiration and 
guidance. Four to eight students and a three- to five-vear 
review period are suggested as optimum. 

Eager and capable students are scarce. Industry can serve 
itself well in insuring its supply of future research and de- 
velopment men by publicizing the interest and challenge ot 
its fundamental scientific problems. 

The development of creative capacity in students should 
be recognized as one of the returns to industry on its invest- 
ment, even though the rate of material progress may be 
slowed by the teaching technique needed to secure this end. 

The most productive means of liaison between the industry 
and the university program ts personal conference, and not 
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reports or publications. It ts through this medium that 
progress in research, measured in terms of establishing con- 
tact between industrial problems and keys to their solution, 


can best be achieved. 


Thoughttul managers, keenly aware of the degree of 


empiricism which pervades their industries, are coming more 
and more to seek a rational foundation for future progress 
through direct support of scientific research in universities. 
For example about a dozen companies, besides the National 
Lubricating Grease Institute, contribute to the support of re- 
search in the chemistry department of the University of 
Southern California. The general purpose of these contribu- 
tions Is (1) to produce information, methods and ideas useful 
to the sponsoring industry, (2) to train research men to make 
creative advances in fields pertinent to the industry and (3) 
to stimulate interest in the problems of the industry in aca- 
demic circles. This paper presents an outline of the consid- 
erations affecting the success of such a program, including 
choice of institution and protessor, selection of specific pro- 
gram, personnel problems, measurement of progress and 
liaison with the sponsoring industry. 


Choice of Institution and Professor: It seems essential to 
the success of a joint program that the problems of the in- 
dustry should fall logically into the channel of the university 
man’s interest. Neither can be long distorted, and considera- 
tions of geographical proximity, personal acquaintance and 
respect, over-all professional status, or aggressive salesman- 
ship on one side or the other, however telling initially, can- 
not compensate in the longer view tor a nicely matched 
coincidence of industrial and academic objectives. 

Regardless of the breadth of their teaching assignments 
and the seeming diversity of their individual researches, most 
university men have relatively channelized interests. The 
particular channel is not always defined by either the sub- 
stances studied or the experimental techniques emploved. 
For example, the authors rather resent being called soap 
chemists, even though well over half their published papers 
deal with soups. The channel in their case is the hypothesis 
that phenomena involved in the aggregation of colloidal 


PROGRESS on any one topic ts stimulated 
by discussion of related problems. Here 
is part of the Colloid Group at U.S.C.: 
(clockwise) John N. Phillips discusses light 
scattering by soap solutions in a group with 
M. J. Vold, I. Reich, A. M. Woodin, P. 
Sanyal, K. J. Mysels, R. D. Vold, J. Pteif- 
ter, P. Mukerjee, E. Stanley, R. J. Williams 
und H. Scou'oudi. 

Topics currently under investigation in- 
clude: Oriertability of assymetric particles 
(M. J. Vold): X-ray diffraction (E. Stan- 
lev and H. Scouloudi): Particle flocculation 
and dispersion in detergent media (1. Reich 
and A. Phansalkar); Oleophilic clay gels 
(P. Mukerjee, P. Sanval and J. Pfeiffer); 
Aggregation in keratin solutions (A. M. 
Woodin): Diffusion of Colloidal micelles 
(R. J. Williams). 
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particles are subject to rational interpretation only it the tac- 
tors involved are properly identified and evaluated. Greases 
present a challenge to this hypothesis. So do detergency, 
clay gels, pigment dispersions, compacted granular solids, and 
liquid crystals. The list could be lengthened indefinitely, 

Discussions preliminary to the implementation of an indus- 
try-sponsored program should include the university man’s 
steeping himself in the problems of the industry from raw 
materials all the way through customer service problems to 
dreams of future developments—reading patent and technical 
literature as well as scientific literature, talking with the men 
in the plant, the sales department, the control laboratory as 
well as research men and top management. Industry's repre- 
sentatives in turn need to become fully cognizant of the uni- 
versity man’s viewpoint, his work habits, his concepts of his 
research goals and the availability of student personnel and 
equipment. True mutual understanding goes much deeper 
than the superficial coincidence, “You have worked on soaps 
and we use them in greases so let’s get started working 
together.” 

Selection of Problem: A university man’s primary qualifi- 
cation is a capacity to generate ideas. It is no idle boast 
to assert that the authors could spend two days in a plant 
and write down at least a hundred specific experimental 
projects, any one of which might contribute to product or 
process improvement. 
those most likely to be valuable, and which include the edu- 
cational function, develop a student's creative talents, con- 


The problem is to select for study 


tribute to fundamental knowledge, industrial value, and prac- 
tical feasibility. The authors have developed a species of 
yardstick tor this purpose which is presented in tabular form 
on the next two pages. To lend specificity to what might 
otherwise be a frustratingly abstract discussion, this yardstick 
is applied to three specific projects pertinent to the lubricat- 
ing grease industry. 

Project I represents a gamble in investing a large amount 
of effort to explore a very restricted system in great detail 
in the hope that an existent qualitative speculation can be 
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initial Evaluation of Research Proposals 


To determine by conventional techniques of X-ray crystallography, the complete atomic arrangement of soap 
molecules in calcium stearate and calcium stearate mono-hydrate in order to test the hypothesis that a growth 
pattern for the crystals leading to a filamentous, oil-enclosing structure is possible for the hydrate but not for the 
anhydrous material, and that this difference accounts for the role of water in stabilizing calcium greases. 


Project |: 


Project Wl: To determine the phase diagrams of several soaps in a selection of petroleum oils with a view to defining the 


phase state of the grease at each stage of its manufacture and use. 


Project WI: = To obtain electron micrographs of grease slices to permit direct observation of secondary colloidal structure and 


trace its development or destruction during grease processing and use. 


Project | 


Project Il 


Project Ill 


FACTOR A EDUCATIONAL VALUE 


1. Is there a reasonable bal- 1. No. An exorbitant amount 
ance between routine require- of routine calculation is in- 
ments and diversity of experi- | volved. Mastery of the tech- 
, nique itself would take con- 
siderable time trom the real 
‘goal of the project. 


mental procedures? 


1. Yes. Though no technique | |. 


is overly difficult, several are | 


needed and the data are use- 
ful they are gathered 
rather than all being needed 
/before any can be used. 


as 


2. Yes. He can interpret the 


Uncertain. Preparation of 
samples can prove very eXx- 
acting and troublesome. Ex- 
perimental work is likely to 
be more time consuming than 
desired, but perhaps not pro- 


hibitive. 


2. Yes. These would concern 


2. Can the student be rea-|2. No. Test of the hypothesis 2. 
sonably expected to generate requires prior assembly of | data to obtain the phase dia- the origin of the structures 
creative ideas about the proj-|the complete data. / gram and speculate on the seen and how to test the 
ect as it proceeds? factors controlling the com-|hypotheses by modifications 
(position and temperature | and extensions of the experi- 
limits for each form. ments. 
3. Are related problems un-|3. Yes. There are many) 3. Partly. Fes. 
der investigation so that the | problems of gel stability un- 
student can profit from|der way in the group, and | 
group discussion? similar crystallographic | 
studies in the field of aque- 
ous sodium soap systems. 
FACTOR B FUNDAMENTAL INTEREST AND IMPORTANCE 
1. Are the data of lasting |. Yes. Re Bes, 1. No. 
value apart from the particu- 
lar hypothesis under test? 
2. Is there a reasonable pros- 2. Uncertain. Correlations 2. No. Factors governing) 2. Uncertain. There ts sti! 
growth habit and) solubility. relations are not) some doubt as to the relation 


pect that the data can be in- between 


terpreted to contribute to ultimate structure of crystals 
solution of an outstanding [is an almost virgin field. 
problem? 

3. Will the results obtained | 3. No. Crystal structures are 


be capable of generalization? specitic enough to make gen- 
eralizations dangerous. Lim- 
ited extensions to ot her 
calcium soaps might be 
feasible. 


4. Is there a really novel or 4. No. 
pioneering hypothesis under hardly more than a_restate- 


ment of experimental fact. 


The hypothesis is 


test? 


well enough understood for 
the fairly complicated rela- 
tions existing to be easily ex- 
p'ained in terms of funda- 
mental theory. 


3. Yes. To a limited extent 
that result) will define 
which parts of the phase be- 
havicr are predictable trom 
that of related materials and 
which are highly specific. 

4. No. Theoretical prediction 
ot phase bahavior is not pos- 
sible at present. 


of the structures seen to the 
structures existing in the gel. 


3. No. That ts, 
is not to be anticipated al- 
though qualitative relations 
between structure and treat- 
ment of the gel surely exist. 


such a result 


4. Yes. To limited extent 
it may now be possible to ex- 


the nature of junction 


a 


amine 


peints in a gel. 
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5. Is a new technique in- 
volved which is of potential 
value tor other tnvestiga- 


tions? 


S. Partly. The techniques are 
not new but tull adaptation 
to the present systems might 
be considered worthwhile. 


FACTOR C INDUSTRIAI 


1. Can systems of commer- 
interest be expected to 
behave like those under di- 
rect study. 


affected as much by oil con- | 


INTEREST AND IMPORTANCE 


1. Partly. Disposition of wa- 
ter in the calcium soap lat- 
tice is likely to be the same 
for calcium tallow soaps. Or 
uncertain, since calcium ole- 
ate and other unsaturated 
soups may behave differently; 


or growth patterns may be 


stituents as by soap. crystal 


| structure. 


2. Will the methods be use- 


ful to derive similar data 
about commercial systems? 


3. Is the project directed to- 
ward explaining specific 
and recognized phenomenon | 
in the industrial field? 


4+. Are specific suggestions 
for product or process im- 
provement likely to be evi-| 
dent as a result of the experi- 
ments? 


2. No. Development of suit- 


able crystals does not occur. 


Yes. 


4. No. 


1. Yes. At least probably Uncertain ot partly, 
the basis of existing informa- 
tion. 


2. Uncertain or partly. 


3. Yes. Among others, the 3. Yes. Rheological and sta- 
relationship between the bi ity properties. 

umount of grease of given 

penetration obtainable from a 

given weight of soap as a 

function of blending condi- 

tion. 


4. Yes, probably. 4. Yes, possibly. 


1. Is the required equipment 
available? 


2. Can it be operated by a 
student with appropriate 
safety ? 

3. Can a diligent student 
make good progress in about 
a Vear’s time? 


FACTOR D PRACTICAL FEASIBILITY 


1. Partly. Crystals must) be 
grown; a precession camera 
would have advantages over 
the Weissenberg camera we 
have. 


Pes. 


3. Uncertain. possible 
that the crystal structure ts 
comp'icated enough to defy 
analysis by present methods. 


2. Yes, with available expert 


technical assistance. 


Yes, or even in less than 3. Yes. 
vear’s time. 


subjected to quantitative test. 


siderable value. 


Project Il represents a rela- 
tively routine study which could, nevertheless, be of con- 
Project IIIf represents a pioneering study in 


us a defined project and evaluated for further study with 
student collaboration. Two examples are (a) whether non- 
random orientation of soap particles produced by shearing 


a field well enough detined to guarantee worthwhile dis- 
coveries insofar as any prophecies of this sort are dependable. 
A tourth type of. project consists in exploring a nebulous 
hypothesis in order to determine w hether it can be tormulated 
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can be evaluated experimer tally and used as a tool to charac- 
terize and explain any rheological properties of greases, and 
(b) whether the observed intensity fluctuations in x-ray dif- 
fraction patterns ot soups extracted trom greases Can be 
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systematized and related to some characteristic of the soap 
useful in explaining grease properties. 


The ideal program is large enough to include all four 
sorts of research, and carries a sufficient presumption of 
continuity so that (a) time invested in gambles is not too 
high a proportion of the whole, (b) a worthwhile volume of 
data can be obtained in pursuing problems of types If and HI, 
and (c) new ideas can be tried out rather than shelved as 
soon as the preliminary exploration has been completed and 
other new ideas generated to clamor for investigation. A 
three- to five-year term is desirable. 


The university professor is basically a teacher. He is 
neither an administrator coordinating the efforts of a_re- 
search team nor an investigator with a staff of technicians 
in his employ. He thinks with, and not for, his students. To 
be effective, he must spend considerable time with each. His 
primary responsibility is to develop in them the capacity 
for creative effort. Large numbers of graduate students 
cannot be handled effectively at any one time. The precise 
optimum number varies of course with the professor, with 
the students, and other circumstances. The authors are 
inclined to set about four to eight in one general field, dis- 
tributed as to degree of advancement, as a practical ideal. 


Recruitment and Training of Personnel. At the present time 
there is an insufficient number of qualified students at every 
level of advancement from the eager but slightly irrespon- 
sible undergraduate thirsting for the glamor of research to 
the post-doctoral student seeking to broaden his horizons 


before embarking on an independent career. In the face of 


this situation it is unrealistic to enlarge upon the character- 
istics Of an ideal project staff, although a few observations 
are in order as to its Composition. 


Provision should be made for some direct participation by 
the university professor at the experimental level. There 
should be, in addition, at least one post-doctoral student who 
can match wits with the professor and lead the younger stu- 
dents to do the same, by example as well as precept. There 
should be undergraduates who come in after an afternoon 
laboratory session of tollowing the book and getting the 
answer, to learn the problems involved in obtaining and 
evaluating a new fact, and the thrill of being right after a 
dozen failures. But the backbone of the project should be the 
pre-doctoral candidate who is given time to master the field 
and make his contribution to it while developing from school- 
boy to scholar. 


Recruitment of such a group does not consist only of 
placing an advertisement and screening the applicants. It 
begins with encouraging able young people to seek careers 
in colloid chemistry and in providing a climate in which 
their initial enthusiasm cannot help but grow. Publicizing 
the challenge of its scientific background is the greatest con- 
tribution any industry can make to insuring a future supply 
of capable technical men. Children will force the purchase 
of a particular cereal to send the box-top and fifteen cents 
away for a genuine cosmic ray gun. They would do the 
same with a lubrication receipt for Slippy’s Grease to get a 
chemicals kit and instruction booklet in colloid chemistry. 
Even adults hum the tunes of the singing commercials. Help 
them to sing to the challenge of improvements yet to be made, 
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CONSTANT CHANGE 
AND DEVELOPMENT 
as Well as expert mainten- 
ance service are needed 
for electronically con- 
trolled instruments in col- 
loid research. Here Instru- 
mentologist Jon Myer 
(right) is) shown with 
Prot. K. J. Mysels inspect- 
ing the magnetically sus- 
pended ultracentrifuge 
rotor designed by Mr. 
Myer. 


not tor a million dollar profit but for the satisfaction of 
discovery. 


The university has the responsibility of generating and 


preserving creative enthusiasm. We are constantly seeking 
to improve our techniques for doing this. Progress seems slow, 
and there are a variety of contributing causes centering 
around human frailty. 

learn to think creatively. 


The goal is to help the students to 


We used to require a candidate for the degree of Doctor 
of Philosophy traditionally the mark of the mature 
scholar to pass comprehensive written examinations dem- 
onstrating his acquaintance and deep understanding of all 
the broad fields of chemistry. Now we ask him to devise 
a research project or several — in a field of his own 
choosing: “You want to be a research man then you need 
to be able to see what needs doing and how to do it.” We 
ask him to evaluate his projects in terms of intrinsic impor- 
tance, relation to the general field of knowledge, and feasi- 
bility, and require him to detend his evaluation. Successful 
performance on either type of examination guarantees pos- 
session of a substantial fund of factual information but the 
latter carries a positive challenge while the former depends 
only on diligence and comprehension. 


When our sights are thus focussed on the development of 
creative talent, tangible results of a research program may 
appear only s'owly as compared to the productivity of an 
arrangement whereby the research director and a few chosen 


experts govern a corps of student technicians. The protessor 
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might tell the student exactly what to do. Yet he should 
patiently withhold his suggestions and leave the student to 
puzzie and tumble for weeks over a difficulty the professor 
could probably overcome in a day or so. At the end of the 
protessor’s two days only the material problem would have 
progressed, not the student. For the success of a program 
of industrially sponsored research, the industry, as well as 
the university, must be convinced of the necessity of patience 
in producing research men as well, as data. 

Measurement of Progress in Research. Inasmuch as the 
purpose of research is to find the truth, its progress can be 
measured only in terms of the truth found. It cannot be 
measured in dollars or publications or patents or any other 
similarly incommensurable units. It is measured by answer- 
ing three simp'e questions at frequent intervals. Have the 
answers to the questions posed at the beginning of the interval 
been found? Has anything else been discovered that seems 
significant?) Has it been found that the initial approach was 
wrong and a new one devised? If any one of these can be an- 
swered affirmatively then progress is being made. 

These criteria are best applied as often as possible, surely 
no less frequently than at weekly intervals, and more elabor- 
ately in the form of semi-annual or annual summaries. Such 
reports are not intended tor publication nor for distribution 
to sponsors. The purpose of such measurement is to facilitate 
intelligent guidance of the program rather than to justify it. 


Liaison. This word means intercommunication or the es- 
tablishment of connecting bonds and coordination of activi- 
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LONG-TERM FUNDA- 
MENTAL RESEARCH ts 
a necessary part of a well- 
rounded program. Here Dr. 
Helen Scouloudi adjusts: a 
soap crystal prior to taking 
a Weissenberg X-ray photo- 
graph. 


ties. It applies both to the sponsoring industry and to the 
scientific world generally through the media of personal con- 
tacts, correspondence and publications. Of these, the per- 
sonal contact is the most valuable in realizing the objectives 
of the whole program both in catalyzing industrial progress 
and in stimulating widespread interest in the problems of the 
industry in scientific circles. At such conferences ideas and 
problems can be discussed treely and there is maximum 
probability of sudden insight which may provide the key to 
the solution of a previously battling practical prob'em. 


Publication serves a different purpose. The printed word 
carries an implication of final verity that should engender 
caution in its use. Voluminous and hasty publication: for 
the sake of display, far trom) stimulating progress, serves 
only to breed contempt on the part of intelligent: readers 
not only tor the authors but tor the entire subject: field. 
Publication should be undertaken only when the research 
group is convinced that an account of its results can be a 
lasting contribution to the structure of Knowledge. 


In the opinion of the authors, therefore, the ideal program 
should provide, as its principal liaison, mechanism tor regu- 
lar annual conterences between the academic research group 
and the industry, and for attendance at technical and scien 
tific meetings. 


DIRECT PARTICIPATION by the protessor at the 
experimental level is a desirable feature of university 


The Challenge 


In our times we face significant alternatives in many fields research. Here Irving Reich (right) discusses and dem- 
freedom versus slavery, materialism versus idealism, prog onstrates to Prot. R. D. Vold a device for controlling 
ress versus decline in all things. The university has always foaming, as suspensions are tormed by mechanical dis- 


been a center nurturing the seeds of progress persion in detergent solutions. 
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for aluminum greases 
wih CYANAMID GELLING AGENTS 


CYANAMID 
STEARATES 


UNIFORMITY 
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Yield, gel stability, resistance to mechanical breakdown ... all three of these critical properties in aluminum 
greases are improved by CYANAMID Gelling Agents. 


Reason: a unique Cyanamid process replaces a small part of the stearic acid with dimer acid (dimerized linoleic 
acid), giving CYANAMID Gelling Agents a gel stability far greater than that of aluminum stearate itself. 


Try any one of the three grades listed below. You will see immediately how Cyanamid’s continuing research 
has again produced a better product for the manufacturer of better greases. 


Available in Three Grades: 


Cyanamid Aluminum Stearave G-100—Gives meximum gel- 
ling...developed for continuous grease-making equipment. nme 
Cyanamid Aluminum Stearate G-200— Higher gelling prop- ©} 

erties in hydrocarbon oils than a conventional di-stearate 


...gives smooth gel of moderate consistency. AMERICAN Ganamid COMPANY 
Cyanamid Aluminum Stearate G-300—Gives high yield and 


excellent stability in a variety of oils...for use in conven- 
tional grease-making equipment. 
Write for booklet : 
CYANAMID ALUMINUM STEARATES FOR LUBRICATING GREASES 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA NEW YORK 20, N. Y. 
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IHE TIMKEN FIEM STRENGIH 
of an extreme pressure type 
steel mill grease is being 


determined by Reece Reeves. 
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R. T. Macdonald and J. L. Dreher 
California Research Corporation 
Richmond, California 


Abstract 


Although “additives” in lubricating oils have been in use 
almost since the beginning of the oil industry, the greatest 
progress in their use has been to supplement or add new 
properties. This has taken place in the past 15 years. 

More recent than this development is the extensive use of 
additives in lubricating greases. They permit greases to pro- 
vide superior protection against rust, carry much higher loads 
and permit greatly extended useful life in storage and appli- 
cation, 

For the first time, the whole subject of how the use of 
additives can fortify or add new properties to lubricatine 
greases ty brought together in one paper. 


Introduction 


In line with its competitive nature, American industry is 
consiantly demanding longer operating periods of its equip- 
ment and improved performance of its products. For ex- 
ample, there is a constant drive in the steel mills to operate 
at higher speeds and greater loads. Electric motors with 
heat resistant insulation are being built to run at higher 
temperatures. Airplanes are Operating over wider tempera- 
ture ranges. As a consequence of this persistent increase 
in the severity of operating conditions, there is a constant 
demand tor lubricants with improved performance with 
regard to characteristics such as oxidation stability, load 
carrying capacity, and rust prevention. 

In order to meet this demand for better performance, it 
has been necessary to develop special materials which impart 
the desired properties to the lubricants. Without these 
additives, the lubricants, whether made with mineral or 
synthetic oil, frequently fail to meet the requirements. The 
modern motor oils, gear lubricants, and turbine oils are 


excellent and well known examples of the benefits derived 
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through the use of additives. Although less widely publi- 
cized, greases have closely paralleled oils with respect to the 
use of additives. 

In general, the additives used in greases are of the same 
type as those used in oils; however, they are usually em- 
ployed at higher concentrations in greases. 

While many additives behave similarly in oils and greases, 
there are frequent exceptions to the rule. Also, the response 
obtained through the use of an additive will differ with 
different types of greases; for example, the best rust  pre- 
ventive or extreme pressure agent in one type of grease may 
not prove to be as effective in another type of grease. Fur- 
ther, the presence of the thickener interferes with the activity 
of some additives. For example, the thickener, particularly 
if it is a soap, often acts as an oxidation catalyst. Also, 
rust preventives and extreme pressure agents can be adversely 
affected by the thickener. 

The three principal types of additives for greases are rust 
preventives, extreme pressure agents, and oxidation inhibitors. 
These will be discussed in detail with respect to need, methods 
of evaluation, and types of effective compounds or materials. 
The other kinds of additives, such as fillers, coloring agents, 
additives to eliminate the separation of oil, and stringiness 
agents, will be discussed only in a general way. 


Rust Preventives 


When a grease lubricated bearing operates under con- 
ditions such that moisture is likely to be encountered, it is 
imperative that the grease not only be a satisfactory lubri- 
cant but also be effective in the prevention of rust. The end 
result is the same to the customer whether a bearing fails 
because of the lack of lubrication or because of excessive 
rust, and therefore he has come to expect the grease to be 
also a rust preventive. 
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Wheel bearing grease is an excellent example of a grease 
Which should be effective in the prevention of rust. Despite 
the precautions taken in: sealing, water occasionally enters 
the hub and comes in contact with the bearings. Excessive 
rusting has been tound in passenger car wheel bearings in 
Calitornia after a period of about four months during which 
heavy rains were experienced. Rust is also encountered in 
the wheel bearings on airplanes. It is for this reason that 
Genera’ Purpese Aviation Greases contorming Military 
Specification MIL-L-7711, which are generally recognized 
os having poor rust preventive properties, have been replaced 
as aviation Wheel bearing lubricants by High Temperature 
Greases whose better rust preventive proper- 
tes are attributable in part to the use of more viscous mineral 


ceils 


\s might be expected, one of the most severe tests of the 
rust preventive properties of a grease is encountered in the 
canning industry. In a cannery operating in the Santa Clara 
Vatlev. handling fruit and vegetable juices primarily, tests 
were run for a period of two months with a conventional 
cannery grease and with the same grease containing a rust 
preventive. The uninhibited grease permitted bed rusting 
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EXPERIMENTAL GREASE pre- 
pared in a laboratory mixer by Lloyd 
Dicely. 


of the seamer roll bearings, while with the rust: preventive 
grease no signs of rusting could be found, and the lubrication 
was excellent. These examples illustrate the need for and 
the benefits derived through the use of effective rust pre- 
ventive compounds. 


Numerous test methods have been devised tor the evalua- 
tion of the protection afforded by greases in the prevention 
of rust. Some, unfortunately, have given results which con- 
tradict tield experience. Although this discrepancy may be 
partly due to unreliable tield data, much work remains to be 
done in the development of a completely satisfactory rust 


test. 


About tive years ago SAE Subcommittee SSc¢ was organ- 
ied to evaluate test methods tor aviation greases. In the 


field of rust tests, five methods were investigated: 


|. A Salt Spray Test in which test panels were placed 
in a synthetic salt spray atmosphere at 95” F. 


An Immersion Test in which test panels in beakers 
halt filled with distilled water were exposed to the 
weather tor about 300 hours. 


A Condensation Test in which test panels were sub- 
jected to seven or more cycles consisting of two 
hours at 40°F. and twenty-two hours at 90) F. and 
high relative humidity. 


An Emulsion Corrosion Test in which the test panels 
in the Salt Spray Test were coated with water emul- 


sions of the test grease. 


A Tide Water Immersion Lest in which test panels 
were clamped to a board and suspended at mean 
tide level in the ocean. 


Ot these tive tests. the Salt Spray Test, the Condensation 
Test, and the Emulsion Corrosion Test gave results which 
Were In fair agreement with the available service data. The 
Salt Spray Test is preterred by the Committee because the 
test is More convenient to perform and is less time consuming. 


This Sa't Spray differs in a number of respects from the 
Salt Spray Test specified in the Automotive and Artillery 
Grease Specification MIL-G-10924, while the latter test 
ditfers in many Ways from the test specified in the General 
Ordnance Grease Specification MIL-G-16908. The differ- 
ences that exist between these different test procedures may 
not be significant, nevertheless the grease industry would 
greatly benetit from a standardized and, if possible, simplitied 
procedure for a salt spray test which would correlate with 


field expenence, 


Recently R. J. Burger, B. Rubin, and E. M. Glass, from 


the Materia’s Laboratory at Wright-Patterson Field, reported 


the development of a rust test which uses bearings that are 
coated with the test grease and suspended in a humidity 
cabinet at) 100) F. several respects this simulates 


R. J. Burger. B. Rubin, and E. M. Glass, Lubrication 
Engineering, February 1952, Vol. 8, No. 1, page 21. 
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service conditions more closely than do the Salt Spray Tests. 
A similar test has been used at California Research Corpora- 
tion for some time, and to date the results have been in good 
agreement with field data. 

Many widely differing types of surface active compounds 
are effective rust preventives. Reported in patents and litera- 
ture are amines, amine salts, metallic sulfonates and 
naphthenates, esters, and nonionic surfactants. They are 
probably effective because of their affinity for the metal sur- 
face or because they lower the water-grease interfacial ten- 
sion. The response of the compounds is dependent upon the 
type of grease. For example, the additive which works best 
in an aluminum base grease may not be the best in a lithium 
base grease. Therefore, a compound which has been found 
to be an effective rust preventive in one type of grease must 
be tested to determine its effectiveness in any other type of 
grease. 

Apparently in some quarters the terms “waterproof” and 
“rust-preventive” are used synonymously. This is unfortu- 
nate as some “waterproot” (water-insoluble) greases are ex- 
tremely poor with respect to rust prevention, while many 
sodium base greases which are relatively water-soluble pro- 
vide excellent rust prevention. Thus, there is not necessarily 
a direct correlation between water insolubility and rust pre- 
vention. 


Extreme Pressure Agents 


Extreme pressure or E. P. agents are not used as exten- 
sively in greases as in oils. For the most part their use is 
confined to steel mills where very heavy shock loading is 
encountered, particularly in the rolling operations. E. P. 
agents are also used in a variety of other applications such 
as chassis lubrication, but the need for the E. P. properties 
in many Cases is difficult to demonstrate. 

Of the test machines used for the laboratory evaluation of 
E. P. characteristics of greases, the Timken, Falex, Four-Ball, 
and Almen are the most commonly used. Of these machines, 
the Timken Machine is used most and many specifications 
for E. P. greases require a minimum load carrying capacity 
of thirty-three pounds on this machine. 

To determine the reproducibility of this test method, 
ASTM Committee D-2 recently conducted a cooperative test 
program. Oils were evaluated in the first phase of the pro- 
gram and a wide variation in test results was obtained.* A 
similar program is planned with greases, and it is probable 
that an even greater spread in results will be obtained. How- 
ever, the program will have been successful if it results in a 
standardized procedure and establishes the degree of repro- 
ducibility of the Timken Machine for the evaluation of the 
load carrying capacity of greases. 

As is well known, E. P. agents contain one or more of the 
following elements: sulfur, chlorine, phosphorus, and lead. 
They are prepared by reacting such materials as fats, fatty 
acids, wax, and mineral oil with compounds such as sulfur, 
chlorine, sulfur monochloride, phosphorus pentoxide, phos- 
phorus pentasulfide, and phosphorus trichloride. The lead is 
usually added as a naphthenate, sulfonate, oleate, or stearate 
soap. 


*H. Levin, H. G. Sprague, and Collaborators, ASTM Bul- 
letin, April 1952, No. 181, page 43. 
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In the use of any additive, undesirable responses are fre- 
quently obtained as well as the desired one. This is par- 
ticularly true in the case of E. P. agents. A grease should 
be reexamined after the addition of an E. P. agent, to in- 
sure that significant changes have not occurred in such prop- 
erties as consistency, dropping point, bleeding characteristics, 
and corrosivity. 

The increase in Timken Film Strength obtained through 
the use of E. P. agents is largely dependent upon the thick- 
ener that the grease contains. For example, it has been found 
that with a calcium base grease, a lithium-base grease, (both 
contained 2.5 lead soap also), and a Bentone grease, three 
different amounts of an E. P. agent are required to obtain 
a Timken value of 35-40 pounds, a value safely above the 
usual requirement. This is shown by the data in Table I. 
The viscosities of the three oils used in the three greases were 
in the range of 75 to 100 SSU at 210° F., and the E. P. 
agent contained sulfur and chlorine. 


Table | 
Effect of Thickener on E. P. Agent Response 
(35-40 Pound Timken Value) 


Concentration of E. P. Agents, Wt. % 
Sulfur-Chlorine 


Thickener 


Calcium Soap 5 
Lithium Soap 10 
Bentone 2 


It is particularly difficult to obtain high Timken Film 
Strength values in the lithium-base greases and also to obtain 
values which do not decrease as the greases age. The loss 
of film strength that frequently occurs with lithium-base E. P. 
greases is shown in Table Il. Each value is the average of 
at least three determinations with a mean deviation of three 
pounds. It can be seen from the data that an unusually high 
concentration of the E. P. agents was required to achieve an 
original Timken Film Strength value of 40 pounds or more, 
and that after the greases were stored for one month the 
decrease in load carrying capacity ranged from ten to fifteen 
pounds. After approximately one month, according to lim- 
ited data, the load carrying capacity remains constant. It is 
possible through the use of auxiliary compounds, which do 
not contain any of the usual E. P. elements, to prepare 
lithium-base greases which remain relatively stable with time. 


Table Il 


Effect of Age of Lithium-Base E. P. Greases on 
Timken Film Strength Values 


Active Element Wt. % of Timken Film Strength (Lbs.) 


. Sulfur, chlorine, 10 40 30 


. Sulfur, chlorine, 10 40 25 
phosphorus 


(1) plus stabilizer 10 40 40 
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Color Lovisond Red 1.0—2.0 
Color Lovibond 5'4" Yellow 5—15 
Unsaponifiable 0.25°%—0.75°% 
Saponification Value 202-204 
Acid Value 201—203 
Iedine Value (WIJS) 3 max. 


Write for our free booklet “Fatty Acids In Modern Industry.” 
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Oxidation Stability 


The need tor increased oxidation stability in greases was 
early recognized with the progressive increase in average 
bearing operating temperature and the advent of the lite- 
sealed antifriction bearing. At first sight, long operating lite 
was considered to be the only factor, but shelf storage lite 
was also found to be of importance. This has been particu- 
larly true with the Armed Forces, whose equipment is, to a 
large extent, “mothballed” and for which prelubricated re- 
placement parts must be stored. Consequently, it is in this 
field of grease additives, the oxidation inhibitors, that major 
advances have been made during the last decade. Today 
there are greases on the market which give usetul lives of 
hundreds, even thousands, of hours at 300 F. in high-speed 
ball bearings, and the demand for high temperature greases 
is not slackening but increasing, with the currently talked-ot 
needs for greases for operation at temperatures over 400 F. 

These greases have resulted trom a careful choice of oil, 
thickener, and oxidation inhibitor. Some greases contain syn- 
thetics in place of petroleum oils, such as the highly oxida- 
tion-resistant silicones, and thickeners other than the catalyti- 
cally active metallic soaps; but the most widely used are of 
the conventional soap-mineral oil type stabilized by extremely 
efficient oxidation inhibitors. 

In the development of these greases, many tests have been 
used, including the bomb oxidation test (ASTM D 942-50), 
thin film test, bearing tests, and service evaluation. In the 
first two of these tests oxidation is the only significant: vari- 
able, in bearing tests deficiencies in other properties such as 
consistency, texture, fiber structure, and oil separation may 
be the major cause for the bearing failure long betore the 
grease would have become unserviceable on account of oxida- 
tion. Consequently, greases that are long-lived in the bomb 
oxidation test often are not satisfactory in bearings—and this 
is recognized in the “scope” of the test method, which states 
that it correlates only with behavior in thin tilms under static 
conditions, such as storage of prelubricated bearings. On the 
other hand, greases which are not outstanding in the bomb 
oxidation test can perform very satisfactorily in the c'oser- 
to-service type bearing tests. 

Even with these limitations the bomb oxidation test Is used 
as a research tool of the screening type, and we shall discuss 


some findings obtained with this tool. 


Bomb Oxidation Test 


This test. developed largely by F. L. Wright and often 
reterred to as the Norma-Hoftman Grease Oxidation Test, is 
well known by the lubricating grease industry. The test pro- 
cedure is well standardized, and while the test is normails 
conducted at 210 F., this temperature may be varied. In 
the work that we sha'l describe the temperature was gener- 
ally held at 250 F.. although some data at 210 F. are 


mentioned. 
The results may be summarized as tollows: 


1. Greases thickened with metallic soaps exhibit mark- 
edly greater oxygen absorption rates than do the 
constituent mineral oils. 

In general, the oxygen absorption rates of greases, 
prepared with refined mineral oils from the same 
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crude oil, are directly proportional to the degree of 
retinement of the oul. 


When such greases are oxidation-inhibited the ordet 
of rate of oxidation ts reversed, te., the rates are 
inversely proportional to the degree ot refinement of 
the mineral! oils. 


As inhibitor concentration increases, up to about 
S¢+, some inhibitors pass through a maximum of 
effectiveness, causing increased oxyeen absorption 
rates at the higher concentrations, Whereas other in- 


hibitors cause progressively decreasing rates. 


Ot all the inhibitors studied in this work, the dialkyl 


selenides are the most effective. 


Catalytic Effect of Soaps 


Figure | shows typical bomb oxidation tests at 250° F. 
with a sodium soap, uninhibited grease, and with the con- 
stituent mineral oil of the grease. The marked catalytic 
effect of the sodium soap ts evident. Current research ts 
aimed at offsetting or e'iminating this catalysis by the devel- 
opment either of inhibitors of high order of effectiveness or 
of noncatalytic thickeners. 


Degree of Refinement of Mineral Oil 


It is well known that the rate of oxidation of a mineral 
oi is a function of the degree of refinement. Distillate 


AN ASTM OXIDATION TESTE is started by Leonard 
Dreher. The oxygen pressure is measured continuous’y 
by the recorder. 
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Study these specifications with relation to 


Send for your sample of CEN-OLEIC 


#1040 to make your own evaluation tests. 


your special Oleic Acid compounding needs: 


lodine Valve 84- 92 
This new has Acid 191-195 
color comparable to White Oleic, with superi- Saponification Value 192-196 
or color stability. The polyunsaturate content Titre: °C 15- 20 
is very low and results of the Mackey tests Color (Lovibond 
show over 6 hours to reach 105° C. 5%") 15 Y/3R max. 


OTHER CENTURY OLEIC ACIDS 


Century 1030 — White Oleic (U.S.P.) Titre 3- 5°C 
Century 1020 — White Oleic (U.S.P.) Titre 8-10° 
Century 1005 — Distilled Oleic (U.S.P.) Titre 3- 5°C 


Century 1010 — Distilled Oleic (U.S.P.) Titre 8-10° 


W. C. HARDESTY CO., INC. 


Century Stearic Acid Products, Inc. 
41 East 42nd St., New York 17, N.Y. 
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stocks are unstable on account of the large concentrations 
of readily oxidizable compounds present. With the initial 
treatment, either acid or solvent, the more readily oxidizable 
compounds are removed, resulting in a marked increase in 
oxidation stability. However, as treatment is carried further, 
oxidation stability reaches a maximum and then decreases. 
It has been established by Denison® that this decrease is due 
to the removal of naturally occurring inhibitors of the sulfur 
type. Finally, with oils of very deep treziment, such as the 
white oils, the oxidation stability is as poor as that of the 
distillates. 


The same is true of greases, as shown in Figure 2, which 
presents typical oxygen absorption curves of sodium stearate 
greases at 250 F. In each case the viscosities of the min- 
eral oils are comparable so that variations in response due 
to marked differences in molecular weight and type are not 
introduced. The characteristics of the oils, all from the 
same crude oil source and listed in order of degree of refine- 
ment, are listed in Table III. 


Table Ill 
Oil Components of Greases Shown in Figure 2 
Mineral Oil 
Base Treatment SSU at 100° F. 


Grease 


Naphthenic Light Acid 450 0 
Phenol 400 35 


Heavy Acid 400 65 


Naphthenic 
Naphthenic 


It should be noted that the ultimate order of stability is not 
established at the beginning of each test. Grease A shows 
an early drop in pressure but later only a slow constant rate 
of absorption, while Grease B absorbs little or no oxygen in 
the early stages but rapidly exhibits marked absorption. Thus 
it is in the overall effect that the rate of oxygen absorption 
is directly proportional to the degree of mineral oil refine- 
ment. 


*G. H. Denison, Ind. Eng. Chem. 36, 477 (1944). 


Figure 1 
CATALYTIC EFFECT OF SODIUM SOAP IN GREASE 


MINERAL OIL 
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Inhibitor Responses vs. Degree of Mineral Oil 
Refinement 


In contrast to the behavior of the uninhibited greases, the 
addition of normal amounts of an inhibitor causes a reversal 
in response; that is, greases containing oils of highest refine- 
ment show the greatest stability. This is illustrated in Figure 
3 which depicts oxygen absorption data on two sodium soap 
greases, with and without 2.5‘ of a sulfur-type inhibitor 
of medium effectiveness. The constituent mineral oils are 
of low and high refinement similar to those used in Greases 
A and C of Figure 2. This is the usual response, but excep- 
tions can be found. 


Inversion of Effectiveness 


Figure 4 illustrates data obtained at 210° F. on two 
sodium-base greases with a solvent extracted base oil and of 
the same composition except differing in the amount of an 
amine antioxidant. Grease D containing 2° of the inhibitor 
shows an oxygen pressure drop of 4 psi in 100 hours while 
Grease E with 5.5‘ inhibitor gives a pressure drop of 8 psi 


Figure 2 
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in the same time, which is outside the 5 psi limit of most 
modern specifications. Grease E ts also seen to maintain a 
higher oxygen absorption rate than Grease D to 400 hours. 
This behavior indicates that at the higher concentration the 
inhibitor itself is being preferentially oxidized, whereas, at the 
lower concentration it ts acting as a chain-stopper. 

Regardless of the mechanism of the reaction in this oxygen 
absorption test, Grease E appears to be satistactory for high 
temperature operation, with an average life of over 1000 
hours in the Navy High Speed Bearing Test at 300) F. (Fed- 
eral Specification VV-L-79ld, Method 33.1). Whether or 
not Grease D will be satisfactory is questionable as bearing 
tests are still in progress. 

These data on Grease E clearly constitute a case where 
predictions of bearing performance cannot be made on the 
basis of oxygen absorption data. Furthermore, it is a case 
opposite to that usually encountered, where the bomb test 
indicates that a grease shou'd show good resistance to oxida- 


tion and, possibly, good bearing performance. 
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a RUST TEST 
SPECIMEN is ex- 
amined by Jack 
Stapleton. Antifric- 
tion bearings are 


used to simulate 


service conditions. 


Selenides 


Of all the classes of inhibitors investigated to date in our 
laboratory, the dialkyl selenides (and tellurides), both mono- 
and di-, are the most outstanding. The higher molecular 
weight selenides are preferable to the lower, for example, 
selenide is more effective than dibutyl.’ 

The outstanding character of the selenide-inhibited greases 
is not completely revealed by the bomb oxidation test. It is 
in bearing performance tests that they stand out. For ex- 
ample, a grease conforming to the requirements of Military 
Specification MIL-L-3545 (High Temperature Lubricating 
Grease) showed a pressure drop of about 6 psi during 500 
hours at 210 F. A pressure drop of this magnitude is not 
outstanding as there are greases containing other inhibitors 
which approach or equal this performance. However, this 


‘'U. S. Patents 2,398,414 and 2,398,415. 
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grease, in the Navy High Speed Bearing Test at 10,000 rpm 
and 300° F. shows an average life of about 1000 hours. This 
performance has been confirmed in many industrial high 
temperature uses, with plain and antitriction bearings, at both 
high and low speed. While selenium compounds are rela- 
tively expensive, nevertheless they remain, in our experience, 
the most satisfactory means of imparting to lubricating 
greases high level oxidation stability coupled with satisfactory 
bearing pertormance 

Other oxidation inhibitors that have been found to be 
effective include the alkvl and aryl amines, phosphites, 
hydroxy aromatics, and thiazines. The patent literature is 
rich with many others. 


Thin Film Test 


A simple, but not rapid. screening test for oxidation resist- 
ance is the “Thin Film” Test, in which a thin tilm of grease 
is supported on a metal strip—usually steel—and held at an 
elevated, constant temperature in an oven in an atmosphere 
of air. In this test greases normally will harden with pro- 
longed exposure, tinelly becoming brittle and losing bond 
with the metal surface. The time required to reach this hard 
and brittle stage is a@ rough measure of the oxidation resist- 
ance of the grease. Some greases on the other hand have 
been found to liquefy in this test: these were unsatisfactory 
in service. Consequently such greases can be discarded with- 
out further investigation in a bearing, with the realization 
that on a rare occasion this may mean discarding a poten- 


tially useful grease. 


Figure 4 
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A semiquantitative correlation between this test and the 
Navy High Speed Bearing Test was established for a sodium- 
base grease and a lithitum-base grease, but in general the data 
are too scattered to generalize. For example, a silica-thick- 
ened silicone grease exhibited extraordinary resistance to 
hardening in this test but tailed in a short time in the bear- 
ing test. All that can be said is that long life in this test ts 
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a necessary but not sufficient criterion of good high tempera- 
ture bearing performance. 


Bearing Tests 


As stated earlier, tests of this type do not evaluate oxida- 
tion resistance alone; the results are a function of many 
characteristics, including texture, consistency, and oil separa- 
tion. Thus only the overall satisfactory character of a grease 
can be evaluated—and this satisfactory character may often 
depend on the interaction of two or more additives, each 
present for a specific purpose. Therefore, we do not pro- 
pose to discuss this important type of test, even though it is 
a necessary step in the evaluation of an experimental grease. 


Fillers 


The retention of an effective film of lubricant is often 
difficult under many types of operating conditions, examples 
of which are: shock loading (where E. P. agents are ineffec- 
tive), such as automotive steel-on-bronze shackle bearings; 
large rough bearings subject to shock where leakage is exces- 
sive, such as lower tumbler bearings of bucket dredgers; slow 
oscillatory motion bearings, such as the fifth wheels of truck 
trailers; and the wearing surfaces between the wheel flanges 
of cars and locomotives and the gauge or inner side of the 
head of the rails on curves. In all these cases, satisfactory 
lubrication has been obtained by the addition of a finely 
divided solid to the lubricating grease. In fact, in many cases 
the grease itself, that is, the soap-oil system, has assumed the 
secondary role of a “carrier” and has been modified so as to 
give maximum performance in all aspects other than lubrica- 
tion, leaving that function to the filler. The best example of 
this is the so-called rail and flange lubricant. 


For many years there has existed a firm prejudice against 
fillers on the ground that they’ cause excessive wear. In an 
excellent paper before NLGI, C. W. Georgi’ showed 
that in antifriction bearings relatively large particles of soft 
materials or very small particles of hard materials can be 
present without causing wear greater than that normally ex- 
perienced with conventional lubricating greases. Thus it 
would appear that as long as the state of subdivision is closely 
controlled, the usual objection against fillers can be mini- 
mized. One objection, however, to certain fillers is their 
tendency to “pack” under high pressure. This has been ob- 
served with graphite in certain forms. 


Many types of material are used as fillers among which 
are zine oxide, zinc sulfide, graphite, talc, mica, powdered 
lead, powdered zinc, gypsum, chalk, lime, asbestos, and 
molybdenum disulfide. 


Coloring Agents 


The color and appearance of a grease are important for 
two reasons. In the first place the grease should be pleasing 
and appealing to the customer. If he is not satisfied with 
the looks of the product, he may refuse to buy it and never 
learn of its excellent performance characteristics. Color and 
appearance are also important because the customer judges 
the reproducibility of the product by its looks. If a new 


‘The Institute Spokesman, December 1948. 


container of grease differs perceptibly from previous ship- 
ments, the customer may refuse to use it or, if he does use 
it, he may blame any lubrication difficulties encountered to 
the new shipment. He has no other way of judging the 
quality of the grease. 


The use of coloring agents is therefore an important part 
of the development of a new grease. If the natural color 
of the product is objectionable, consideration should be given 
to altering the color to make it more pleasing. On the other 
hand if the natural color is pleasing but is that of the oil- 
soap mixture itself, it may vary slightly from lot to lot. In. 
that case consideration should also be given to the use of 
coloring agents, for in this way the color can be controlled 
and the customer will receive a product of uniform appear- 
ance. 


Antibleeders 

The customer has every right to expect that the grease he 
purchases will remain stable and not have excessive separa- 
tion of oil under either storage or operating conditions. 
Although complete elimination of oil separation may not 
be desirable, particularly under operating conditions, a fre- 
quent phase of the development program for improved 
greases is the search for additives to reduce oil separation, 
or “bleeding” as it is commonly called. Among the many 
materials that have been reported to be antibleeders are 
metallic salts of naphthenic, oleic, and sulfonic acids, alumi- 
num stearate and other amphoteric metal soaps, high 
molecular weight alcohols, and acrylic polymers. 


The bleeding characteristics of greases are affected, some- 
times appreciably, by the nature of the oil stocks and 
processing conditions. It will be found that some of the 
above antibleeders are highly effective only in a particular 
type of grease manufactured according to a definite pro- 
cedure. 


Stringiness Agents 

The roller bearings of track-laying type tractors are best 
lubricated by semifluid-type greases which must be softer 
than NLGI Grade O in order to flow at the desired rate 
through the bearings. On reaching the outside of the bearing 
such a grease will tend to drop off and leave the end of the 
bearing exposed to the entrance of mud, dust, water, and 
other possible contaminants. The presence of a stringiness 
agent, such as polyisobutylene, causes the grease to hold 
together and form a dam against the entrance of the contami- 
nants and, in this manner, effectively minimize any possible 
wear. 


Stringiness agents are also added to stiffer greases at low 
concentrations to improve the adhesive properties of the 
grease, but at these low concentrations the agents serve 
primarily as sales aids. 


Conclusions 

Modern machines, including automobiles, steel mill rolls, 
high temperature electric motors, and airplanes, are placing 
increasingly greater demands on lubricating greases. Un- 
compounded base greases in many cases are unable to meet 
the demands, but through the use of additives the grease 
industry is able to maintain pace with the constant improve- 
ment of American industry. 
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that greases bas d on 


Here are two applications where greases must take the 
heaviest sort of punishment — and do a first-rate job of 
lubrication: 


1. Lead-covered electric cables, housed in conduits under- 
ground, suffer breaks and damaged casings unless efficient 
lubrication is employed to prevent the generation of excessive 
friction and heat when these cables ore pulled through the 
piping which holds them. 

The problem of producing lubricants able to “stand the 
gaff” on this job has proved a very difficult one—but it has 
been solved. One of the nation’s leading grease manufac- 
turers, after trying all sorts of greases, is having outstanding 
success with grease based on a Metasap Aluminum Stearate. 


2. Farmers Operating along, or near, seacoasts have par- 
ticular difficulty in protecting their machinery from rust and 
corrosion during inclement weather—due to salt being carried 
inland and adding its destructive power to that of moisture 
and rain. 

A second large grease maker, whose name is famous thru- 
out America, has found the way to give farm machinery pro- 
tection under the worst weather conditions. After testing panels 
coated with grease based on a Metasap Aluminum Stearate — 
in humidity and salt spray cabinets, for more than 1,000 hours 
— he has ascertained that such grease is “head and shoulders 
above other greases”, and that it provides a top-notch protec- 
tive agent for farm machinery anywhere. 


Very probably a Metasap Aluminum Stearate Base can 
solve a problem for you. Why not consult with us? 
We'll be glad to help you select the correct base for 
any given oil, or achieve any desired effect in a fin- 
ished grease through use of proper soap mixtures. 


‘ METASAP CHEMICAL COMPANY, Harrison, N. J. 


*Reg. U.S. Pat. Off. Branches: CHICAGO ¢ BOSTON © CEDARTOWN, GA. « RICHMOND, CALIF. 
Stocks ot: Cleveland, Ohio; Louisville, Ky; los Angeles, Cal.; Portland, Ore.; 


Spokane and Seattle, Wash. 
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Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 

Increased film strength 

Increased lubricity 

Improved wetting of metal surfaces 

A strong bond between lubricant and 
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Patents and Developments 


Editor's Note: In “Patents and Developments” (p. 35, Dec. 1952) under 
Complex Aluminum Soap was listed U. S. Patent 2,599,533 issued to 
Calttornia Research Corporation The correct’ patent: number is 
2,599 553 


Thioether Acid Salt-Containing Greases 

Improved lubrication, particularly of antifriction bearings, 
at abnormally high temperatures is claimed possible by use 
of a grease containing, as thickeners, the combined soaps of 
high molecular weight tatty acids and low molecular weight 
thioether acids. Such a composition, disclosed in the Stand- 
ard Oil Development Company patent 2,618,598, employs 
about 3-6° by weight of a salt of general formula R,SR, 
COOH, where R, and R, are aliphatic hydrocarbon groups 
or radicals of 1-2 carbon atoms, together with 15-25 of a 
conventional soap of the C,,-C,, fatty acids. 

Examples of the thioether acids are ethyl thioglycolic acid 
and ethyl mercaptopriopionic acid. A small amount of the 
low molecular weight sulfur-bearing aliphatic acid may be 
combined with acetic acid with the conventional soaps to 
give a soft, smooth and structurally stabie grease. 


High Melting Point Calcium Grease of 
Low Soap Content 

Another Standard Oil Development Company patent 
(2,618,599) discloses that, although the dropping peint of 
calcium greases can be raised by use of low molecular acid 
salts to the conventional fatty acids, such greases require a 
relatively large amount of the salt and soap for thickening 
the lubricating oil to a reasonably firm grease consistency. 
This not only makes the grease more costly, but also makes 
it abnormally viscous at room temperature. 

The patent points out that such greases can be greatly 
improved by replacing a part of the conventional fatty acid 
(stearic or hydroxystearic acid) by a partially dehydrated 
castor oil or fatty acid derived therefrom before saponifica- 
tion with lime. Thus, a grease containing a combination of 
three thickening agents (calcium soap of stearic or hydroxy- 
Stearic acid, calcium soap of dehydrated castor oil, and the 
calcium salt of a low molecular weight carboxylic aliphatic 
acid, such as lactic or hydracrylic acids) produces a superior 
product. 

It is interesting to note that the calcium soap of partially 
dehydrated castor oil, by itself, is insoluble in mineral oil. 
Yet, in the presence of the other ingredients, it may be readily 
dispersed at a temperature of 400-425 F. This insolubility 
is claimed to be responsible in giving the marked increase 
in vield. Such greases are claimed to have unusually high 
dropping points for calcium greases, usually between 350 - 
450 F. Their resistance to shear is claimed to be very good, 
and they are said to show excellent resistance against oil 
bleeding at high temperatures. The preparation of calcium 
greases showing bleeding of less than 3° of their weight at 
225 F. for a product of low soap content is considered an 
important improvement in the art. 

The claims specify of mineral base oil, 
calcium soap of stearic or hydroxystearic acid, 1-10 cal- 
cium soap of partially dehydrated castor oil having an iodine 
number between 90-110, and 1-10°° of the calcium soap of 
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a hydroxy aliphatic carboxylic acid having not more than 6 
carbon atoms. 


Composition Having Properties of 
Gel and Fiber Greases 

In the grease-making art, the same ingredients may be used 
to make both gel and fiber greases. Fiber greases are pro- 
duced by caustic-saponification of a tat or tallow in the pres- 
ence of a portion of the lubricating oil, the saponification 
being carried out at a temperature of the boiling point of the 
caustic, after which it is raised to 220-240 F. to vaporize 
and remove the water. The mass is agitated and additional 
oil is added during dehydration and cooling to bring the 
composition to proper proportion of oil and soap. 

In producing a gel grease, a neutral soap is heated with 
oil to a temperature sufficiently above the melting point of 
the soap so that, with slight stirring, a single liquid phase is 
produced. This liquid then is cooled quickly to give the 
grease a gel structure. Such greases are most suitably pro- 
duced from high viscosity index, low viscosity oils, while 
fiber greases are generally made from low V.1., high viscosity 
oils. 

According to the Phillips Petroleum Company patent 
2,619,461, gel greases having satisfactory lubricating prop- 
erties can seldom be made with oils having viscosities higher 
than 500-700 S.U.S., although they are often desirable and 
needed. The invention is claimed to permit the incorpora- 
tion of such higher viscosity oil (in the form of a fiber 
grease) in a gel type grease. Blending a high viscosity oil 
directly with a gel grease usually produces a fluid mass with- 
out grease structure. 

The initial step of the process is the production of the two 
individual type greases. The gel grease is incorporated with 
stirring into the fiber grease, the temperature being 110 - 
140 F., the two greases preferably having the same con- 
sistency. The final product should contain 20-70% of the 
gel grease and 8-20° of soap. Such a fibrous-gel grease is 
claimed to be quite work-stable, retaining its lubricating 
properties during use. 

One feature of the invention involves extraction of a neu- 
tral oil with a solvent such as phenol to produce a high V.I. 
paraffinic fraction and a low V.1I. non-paraffinic fraction. 
The paraffinic fraction is used in making one grease con- 
stituent, while the other fraction is used to make another. 
The two greases then are mixed to produce the fibrous-gel 
grease. 

In many respects the purpose of this patent resembles that 
of patent No. 2,614,079 discussed in this column last month. 


Sulfonate Greases Containing Guanidine Salt 


Among the recent patents dealing with sulfonate soap 
greases, is U. S. Patent 2,620,301 issued to Standard Oil 
Company (Indiana), whose object is to enable production of 
stable, thermally-reversible lubricant greases. Mahogany sul- 
fonic acid salts of sodium, potassium, lithium, calcium, 
barium and strontium are employed, the acids preferably 
having molecular weights in the range of 350-525. 
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One specific examp!e of a suitable grease has the following 
formulation: 


Guanidine carbonate 2.2% 
Sodium mahogany soap 10.0 
Hydrocarbon oil 87.8 


Besides petroleum lubricating oil, other suitable vehicles 
specified are Fischer-Tropsch lubricating oils, dihydroxy thio- 
ether esters, such as those disclosed in patent 2,451,895, ali- 
phatic dicarboxylic acid esters, such as those disclosed in 
patent 2,430,222, silicone polymers and monohydroxy 1, 2- 
polyoxypropylene aliphatic monoethers, such as those de- 
scribed in patent 2,488,644, etc. 


Oil Soluble Titanium Compounds 


Polymeric titanium carboxylates (polytitanyl carboxylates) 
which are oil soluble and claimed to be useful in greases, 
are described in U. S. Patent 2,621,195 issued to E. I. du 
Pont de Nemours & Co. It is emphasized that the chemistry 
of titanium still is not clearly understood and valuable new 
compounds are constantly being discovered. 


The patent deals with the discovery that organic ortho 
esters of titanium can be reacted with certain organic or 
carboxylic acids and with regular amounts of water to pro- 
vide products, stich as polytitanyl carboxylates, which are 
claimed to have valuable surtace-active and other properties. 
In one example, 11.3 Ibs. of stearic acid are mixed with 5.6 
Ibs. of tetraisopropy! titanate and the mixture is heated at 
50° C. for 2 hrs. to produce a viscous light brown liquid. 
Phis is cooled to room temperature and 0.35 Ib. of water is 
added dropwise with agitation. The resulting liquid then ts 
heated at SO) C. under reduced pressure to strip off excess 


isopropanol. The residue is allowed to stand overnight, and 
a light brown waxy solid results which is extracted with 
acetonitrile to remove unreacted stearic acid. The remain- 
ing product is identified as polytitanyl sesquistearate. 


There is little further information as to just what value 
such compounds would have in lubricating greases. 


Soaps of Acids from Oxidized Hydrocarbons 


A cheap source of acids for the production of greases and 
cther products is the oxidation of hydrocarbons. According 
to U.S. patent 2,622,092 issued to Socony-Vacuum Oil Com- 
pany, acids forming highly oil-soluble salts are produced by 
oxidation of a hydrocarbon fraction containing upwards of 
80° by volume of aliphatic and naphthenic hydrocarbons 
and preferably boiling between 400 -700_ F. 

The oxidation operation may be carried out by any of the 
well-known methods. When the oxidized product is saponi- 
fied, it is cooled and separates into two strata. The bottom 
aqueous layer is treated with hydrochloric acid to liberate 
combined acids and the oily layer of insoluble acids thus 
liberated is dried. 

This oily layer is dried and extracted with benzene or 
petroleum ether. The extract is distilled to remove solvent, 
and the remaining acids then are converted into soaps in the 
usual manner. 

The acids obtained by oxidation of light white oil (acid- 
treated kerosene) were in the form of a clear, dark amber-red 
fluid in 57.3‘~ yield, based on the total acids solvent treated. 
They had a neutralization number of 211.7, specific gravity 
of 0.9779, and 150 color (Lovibond). 
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Tentative Method of Test for 
Cone Penetration of Lubricating Grease’ 


ASTM Designation: D 217-52T 


Issued, 


1952." 


This Tentative Method has been approved by the sponsoring committee 
and accepted by the Society in accordance with established procedures, 
for use pending adoption as standard. Suggestions for revisions should 
be addressed to the Society at 1916 Race St, Philadelphia 3, Pa. 


Reprinted from Copyrighted A.S.1.M. Publications by permission of 
American Society for Testing Materials. 


FIG. 1. PENETROMETER. This figure 
represents a composite drawing illustrating the 
two available types of instruments, (1) that 
with an adjustable table, and (2) that with 
an adjustable cone assembly. The use of 
either type instrument is permissible in this 
test. 


Scope 


1. (a) This method describes three test procedures for the 
empirical estimation of the consistency of lubricating greases 
by measurement of the extent of penetration of a standard 
cone. The meihod is applicab!e to a variety of greases since 
it describes procedures tor the measurement of worked pene- 
tration, of unworked penetration, and of block penetration. 
Penetrations up to 400, the practical limit of the cone, may 
be measured. 

Note 1.—The procedure for the measurement of penetra- 
tion of petrolatum is described in A.S.T.M. Method D 937°. 

(b) Unworked penetrations are affected by a number of 
factors which are difficu't to control. They do not generally 


‘Under the standardization procedure of the Society, this 
method is under the jurisdiction of the A.S.T.M. Committee 
D-2 on Petroleum Products and Lubricants. 

*Revised and reverted to tentative by the Society at annual 
meeting, June, 1952. 

Prior to its present publication as tentative this method 
was published as tentative from 1925 to 1948, being revised 
in 1926, 1927, 1933, 1938, 1944, and 1947. It was 
adopted in 1948 and published as standard from 1948 to 
1952. 

In 1952, the Appendix and Fig. 4 were revised. Revisions 
provide new specifications for the components of the pene- 
trometer and a test for penetration of lubricating greases 
worked more than 60 strokes. The method was also reverted 
to Tentative. 

*1952 Book of ASTM Standards, Part 5. 
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represent the consistency of greases in use as effectively as 
do worked penetrations, which should be preferred, wherever 
practicable, for inspecting lubricating greases. 

Note 2.—The unworked penetration of a grease may not 
be a reliable measure of its consistency in its original state 
of manufacture. Any transferring or other manipulating of 
the grease subsequent to manufacture tends to affect the un- 
worked penetration by amounts depending on the type of the 
grease and the handling it is given, 

(c) Penetration of block greases can be obtained on those 
products which are sufticiently hard to hold their shape, gen- 
erally products having penetrations below 85. 


Definitions 

2. (a) Penetration of lubricating grease is the depth, in 
tenths of a mi.limeter, that a standard cone penetrates the 
sample. 

(bh) Working is the altering of the penetration of a grease 
by subjecting it to any form of agitation or shearing action 
for a significant period. 

(c) Worked Penetration 1s the penetration of a sample of 
lubricating grease immediately after it has been brought to 
77 F. + 1 F. and then subjected to 60 strokes in a standard 
grease worker. 

(d) Unworked Penetration is the penetration at 77 F. of 
a sample of grease which has received only the minimum 
handling in transfer from sample can to test apparatus and 
which has not been subjected to the action of a grease 
worker. 

(e) Block Penetration is the penetration at 77 F. of a 
grease which is sufficientiy hard to hold its shape. 


Outline of Method 

3. The penetration is determined at 77 F. using a pene- 
trometer to apply the standard cone to the sample for 5 sec. 
Worked penetrations are determined immediately after sub- 
jecting the sample to 60 strokes in the standard grease 
worker. Unworked penetrations are determined on the 
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sample as received. Block penetrations are determined on a 
freshly prepared tace of a cube cut from a block of grease 


with the standard cutter. 


Apparatus 

4. (a) Penetrometer, for applying the standard cone to 
the surface of the sample and tor measuring the penetration 
at the conclusion of the test. The penetrometer shall be con- 
structed in such a manner that, by means of a slow-motion 
adjustment of either the cone assembly or the table, depend- 
ing upon the type instrument, the accurate placement of the 
up of the cone adjoining the level surface of the sample may 
be made while maintaining a “zero” reading on the indicator. 
Determine that the cone falls, when released, without appre- 
ciable friction. The instrument shall be provided with level- 
ing screws and a spirit level to maintain the cone shaft in a 
true vertical position. A simplified sketch of such an instru- 
ment with cone attached is shown in Fig. 1. 

(b) Cone, as specified in the Appendix. 

(c) Grease Worker, as specitied in the Appendix. 

(d) Grease Cutter, having a sharp, rigidly mounted bev- 
eled blade, essentially as specified in the Appendix, for pre- 
paring samples for determining block penetration. 

(¢) Water Bath, capable of regulation to 77 + I F., and 
of suitable design tor conveniently bringing the assembled 
worker to the test temperature. If the bath is to be used also 
for samples tor worked penetration, provide means for sup- 
porting the containers without danger of water getting onto 
the exposed sample surfaces, and provide a bath cover to 
maintain the temperature of the air above the sample at 77 F. 
An air bath, maintained at 77 + | F., is required for deter- 


mining block penetration; a tightly sealed container placed 


in the water bath will suffice. 


Note 3.—Alternatively the use of a constant-temperature 
test-room or an air bath instead of the water bath is per- 
mitted, 

(f) Spatula, of corrosion-resistant steel, having a_ stiff 
blade 1.25 in. in width and at least 6 in. in length with its 
end cut on the square. 


Procedure for Worked Penetration 
5. (a) Sample.—Sutticient sample to overtill the cup of 
the standard grease worker (at least | Ib.) 1s required. 
(hb) Working.—Transter sutticient sample to the cup of 
the clean grease worker to fill it heaping full (mounded up 
about 0.5 in. at the center), avoiding the occlusion of air by 


(a) Scooping Out 


2. PREPARING WORKED SAMPLE FOR PENETRATION MEASUREMENT. 


(b) 


packing with the spatula. Assemble the worker and, with 
the vent cock open, depress the plunger to the bottom. Insert 
through the vent cock the dial thermometer so that its tip is 
in the center of the grease. Place the assembled worker in 
the water bath maintained at 77 F. (Notes 3 and 4) until 
the temperature of the worker and contents is 77 + 1 F. as 
indicated by the thermometer. Then remove the worker from 
the bath and wipe off excessive water adhering to its sur- 
faces. Remove the thermometer and close the vent cock. 
Subject the grease to 60 full double strokes of the plunger, 
completed in about | min., and return the piunger to its top 
Open the vent cock, remove the top and plunger, 
and return to the cup as much of the grease clinging to the 
plunger as may readily be removed. As the worked penetra- 
tion of a lubricating grease may change significantly on 
Standing, the operations described in Paragraphs (c), (d), 
(e), and (f) shall be performed without delay. 


position. 


Note 4.—If it is desired to immerse the portion of the 
worker above its closure, take care that the lid is water-tight 
in order to prevent the entrance of water to the worker. 

(c) Preparing Sample for Measurement. — Prepare the 
worked sample in the cup for testing so that a uniform and 
reproducible structure of grease will be obtained. As this 
part of the procedure ts the most difficult to reproduce, the 
following steps shall be followed in detail: Jar the cup sharp- 
ly on the bench or floor to fill in the holes left by the plunger 
(Note 5). Scoop out with the spatula a generous portion 
of the grease (Fig. 2(a)) and return it, inverted, to the cup 
(Fig. 2(/)) so that portions of the grease from the bottom 
will be brought to the surface, and the irregular portions 
previously at the surface will be buried in the cup. If the 
surface still presents an irregular appearance, repeat the oper- 
ation as required; do not mix the grease any more than neces- 
sary and under no condition mix the grease by stirring it in 
the cup. Alternately, jar the cup sharply on the bench or 
floor and pack the grease down in the cup with the spatula 
to remove any air pockets (Note 5). Scrape off the excess 
grease extending above the rim of the cup by moving the 
blade of the spatula, held inclined toward the direction ot 
motion at an angle of 45 deg., across the rim of the cup 
(Fig. 2(¢)), retaining the portion removed (Note 6). 


Note 5, 
remove the entrapped air without splashing the sample trom 
In performing these operations, a minimum ot 


The jarring should be as vigorous as required to 


the cup. 


manipulation should be used, as any agitation of the grease 


Inverted Return 
(c) Scraping Off 
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may have the effect of increasing the working beyond the 
specified 60 strokes. 


Note 6.—Particularly when testing soft greases, retain the 
grease removed trom the cup in scraping to provide a full 
cup for subsequent tests. Keep the outside of the rim of the 
cup clean, so that the grease forced by the penetrometer cone 
to overflow the cup may be returned to the cup prior to turn- 
ing the sample for the next test. 

(d) Penetration Measurement, — Place the cup on the 
penetrometer table, making certain that it cannot teeter dur- 
ing testing. Observe that the cone is in its “zero” position. 
Adjust either the indicator assembly or the table, depending 
upon the type instrument, until the tip of the cone nearly 
touches the surface of the sample at a point close to the 
center of the container. Securely lock the movable assem- 
bly in this position. Then by means of the slow motion 
adjustment bring the cone tip to just touch the surface of 
the sample. Watching the shadow of the cone tip is an aid 
to accurate setting. Operating the release mechanism rapidly, 
release the cone shatt and hold it free for 5 sec., timing this 
interval with a stopwatch registering to 0.1 sec. (Note 7). 
Observe that the release mechanism does not drag on the 
shaft. Then gently depress the indicator shaft until it is 
stopped by the cone shaft and read the penetration from the 
indicator scale. 


Note 7.—The timing can be done conveniently by starting 
the watch betore beginning the test, releasing the cone shaft 
as the second hand crosses a unit graduation on the watch, 
and engaging the shaft of the cone when the watch indicates 


exactly 5 sec. later. 


(e) Cleaning Cone.—Following each test, clean the pene- 
trometer cone by wiping it carefully with a clean cloth while 
holding it securely in its raised position (to avoid bending 
its shaft). Do not rotate the cone, as this may cause wear 
on the release mechanism. 


(f) Additional Tests —Immediately make two more tests 
in succession on the same sample, returning to the cup the 
portion previously removed with the spatula and repeat the 
operations described in Paragraphs (c), (d), and (e). Re- 
port the average of the three tests, to the nearest 0.1 mm., as 
the worked penetration of the sample. 


Procedure for Unworked Penetration 
6. (a) Sample. 


(1) For Greases Having Penetrations of 200 or Less, 
three tests are made, properly spaced, on a single portion of 
grease. Sufficient sample to overfill the cup of the standard 
grease worker (at least 1 Ib.) is required. Preferably, it 
should be contained in the original package or container for 
testing, because transfer will work the grease and may change 
its unworked penetration. For axle grease and similar prod- 
ucts, an original container having the inside dimensions of 
the cup of the standard grease worker must be used. 


(2) For Greases Having Unworked Penetrations Above 
200, a sample, at least three times the amount needed to fill 
the cup of the standard grease worker, is required. Prefer- 
ably, it, should be contained in the original package or con- 
tainer tor testing, because transfer will work the grease and 
may change its unworked penetration (Note 8). 
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Note 8.—When mutually agreed by the interested parties, 
the test may be performed on the sample in its container as 
received, or after transfer to a test container by any detailed 
technique satisfactorily understood by both parties. As it is 
generally not feasible to obtain a container as received which 
is at least level full, the transfer of the sample directly to a 
test container with a minimum of working is preferred. An 
exception must be made, however, in the case of products 
such as axle greases which change radically in consistency 
on very slight handling and which must therefore be tested 
in their original containers. 


(b) Preparing Sample for Measurement.—Transfer from 
the container as received (at room temperature) a portion of 
the sample, preferably in one lump, to overfill the cup of the 
grease worker or a metal container of equal inside dimensions 
(Note 8). Make this transfer in such a manner that the 
grease will be worked as little as possible. Jar the con- 
tainer to drive out trapped air and pack the grease with the 
spatula, with as litthe manipulation as possible, to obtain a 
cupful without air pockets. Bring the temperature of the 
sample to 77 + | F. by placing it, immersed to within I in, 
of the rim, in the covered water bath for at least 1 hr. (Note 
9). Take care that no water is allowed to get on the surface 
of the grease. After | hr. remove the container from the 
bath and wipe off excessive water clinging to it. Scrape off 
the excess grease extending above the rim by moving the 
blade of the spatula, held inclined toward the direction of 
motion at an angle of 45 deg., across the rim of the cup 
(Fig. 2(¢)). Do not perform any further leveling or smooth- 
ing of the surface throughout the determination of unworked 
penetration. 


Note 9.—If the initial sample temperature differs from 
77 F. by more than about 15 deg., or if an alternative meth- 
od of adjusting the sample to 77 F. is used, allow sufficient 
additional time to assure that the sample is at 77 + 1 F. 
before proceeding. 


(c) Penetration Measurement. — Determine the penetra- 
tion of the sample, as directed in Sections 5 (d) and (e). 
If the sample has a penetration of over 200, center the cone 
carefully in the container, which can then be used for only 
one test. If the sample has a penetration of 200 or less, per- 
form three tests in a single container, spacing these tests on 
three radii 120 deg. apart and midway between the center 
and side of the container so that the cone will neither strike 
the side of the container nor impinge on the disturbed area 
made in a previous test. 

(d) Additional Testing —Make a total of three tests on 
the sample (either in three containers or in one, as directed 
above), and report the average value, to the nearest unit, as 
the unworked penetration of the sample. 


Procedure for Block Penetration 

7. (a) Sample.—Obtain sufficient sample of the grease, 
which must be hard enough to hold its shape, to permit cut- 
ting from it a 2-in. cube as a test specimen. 

(bh) Preparing Sample for Measurement.—By means of 
the specified grease cutter, cut as a test specimen from the 
sample at room temperature (Note 9), a cube about 2 in. on 
an edge (Fig. 3(a)). While holding this specimen so that 
the unbeveled edge of the cutter is toward it (Fig. 3(b)), 
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Reprints of... 
‘SYMPOSIUM ON UTILIZATION OF FATTY ACIDS 
IN THE MANUFACTURE OF LUBRICATING GREASES’ 


which appeared in the March 1953 issue of 


THE INSTITUTE SPOKESMAN 


Are available at the following prices: 


1 to 24 at 17¢ each 100 to 499 at 1lc each 
25 to 49 at 15c¢ each 500 to 1000 at 9'2c each 
50 to 99 at 13¢ each 1000 and over at $85.00 per thousand 


To assure yourself of a full supply —send your order now to 


NATIONAL LUBRICATING GREASE INSTITUTE 


4638 J. C. Nichols Parkway Kansas City 12, Missouri 


Plymouth 
ALUMINUM STEARATE 801-22 


Still Preferred for: | Alaa Some New 
| | 
YIELD | EXTREME HIGH 


STABILITY GEL GRADES 


VERSATILITY 


M. W. PARSONS-PLYMOUTH, Inc. 


59 Beekman Street New York 38, N. Y. 
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in thickness trom each ot 
three faces adjacent to a single corner, which may be trun- 
cated tor identification (Fig. 3(¢) and Note 10). Take care 
not to touch those portions of the newly exposed faces which 
ure to be used tor testing, or to set a prepared face against 
the base plate or guide of the cutter. Bring the temperature 
of the finished specimen to 77 + | F. by placing it in a 
constant-temperature bath maintained at 77 F. tor at least | 
hr. (Note 11). 


slice off a laver about | 16 in. 


Note 10.—The testing of three faces is intended to equal- 
ize in the final value the effect of fiber orientation in testing 
tibrous greases. Smooth-textured non-fibrous greases may be 
tested on one face only, when agreed between the interested 
parties. 

Note constant temperature test room maintained 
at 77 F. is used and the original sample has been in the reom 
long enough to have assumed this temperature, the use of 
the air bath may be omitted. 


(c) Penetration Measurement.—Place the test specimen 
on the penetrometer table with one of the prepared faces 
upward, and press it down by the corners to make it rest 
level and firmly on the table so that it cannot teeter during 
the test. With the utmost precision and with the cone in its 
“zero” position adjust either the indicator assembly or table, 
depending upon the type instrument, until the tip of the 
penetrometer cone just touches the test surface. Determine 
the penetration as directed in Section 5(d) and (e). Make 
a total of three tests on the exposed face of the specimen, 
locating the tests at least ‘4 in. from the edge and as far 
apart as possible without impinging on any touched portion, 
air hole, or other apparent flaw in the surface. If the result 
of any of these tests differs from the others by more than 
three units, make additional tests until three values agreeing 
within three units are obtained. Average these three values 
tor the face being tested. 

(d) Additional Tests.—Repeat the procedure described in 
Paragraph (c) on each of the other prepared faces of the 
specimen. Report one-third of the sum of the averages for 
the three faces, to the nearest unit, as the block penetration 
of the grease under test. 


Precision 
8. Results should not differ from the mean by more than 
the following amounts: 


Reproducibility, 
Repeatability, Different 
One operator Operators 

and Apparatus and Apparatus 
Worked Penetration — units 10. units 
Unworked Penetration 5 units 15 units 
Block Penetration 2 units 5 units 


Appendix 

APPARATUS 
Al. Cone: Consisting of a conical body of brass or corro- 
sion-resistant steel with detachable hardened steel tip, shall 
be constructed to conform to the tolerances shown in Fig. 4. 
The total weight of the cone shall be 102.5 + 0.05 g and 
that of its movable attachments shall be 47.5 + 0.05 g; the 
attachments consist of a rigid shaft having a “step” at its 
upper end and suitable means at its lower end for engaging 
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(a) Cutting Test Specimen 


(b) Slicing Otf Layer 


FIGs. 3. 


PREPARING 
BLOCK SAMPLE 
FOR 
PENETRATION 
MEASUREMENT 


(c) Truncated Corner 
for Identification 


the cone. The interior construction may be modified to 
achieve the specified weight, provided that the general con- 
our and weight distribution is not altered. Polish the outer 
surface to a very smooth finish 

A2. Grease Worker shall contorm to the dimensions given 
in Fig. 5, but the dimensions not shown may be altered and 
other methods of fastening the lid and securing the worker 
may be used. The worker may be constructed for either 
manual or mechanical operation, provided a rate of 60 + 10 
strokes per min. can be maintained. A removable bimetallic 
dial thermometer, graduated in degrees, and standardized at 
77 F., shall be provided for insertion through the vent cock. 

A3. Grease Cutter: Having a sharp, rigidly mounted bev- 
eled blade, shall be essentially as shown in Fig. 6. It is neces- 
sary that the blade be straight and sharpened as shown. 

A4. Procedure.—-To obtain information on the penetra- 
tions of greases after being worked for more than 60 strokes, 
proceed as follows: 

(a) Fill the cup and adjust to 77 + 1 F., 
Section 5S. Work for 60 strokes and, if desired, determine 
the penetration as directed in Section 5 (d). 

(bh) Using the same cup of grease, perform the desired 


as dwected tn 


additional working, observing the following deviations: 
(/) Operate the worker mechanically. 
(2) Perform the working in a constant-temperature 
room or air chamber maintained at 77 + 1 F. 
(3) Upon completing the additional working, open the 
petcock and determine the temperature of the grease with 
the dial thermometer. 
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to anything else we have used” 


GLASS AND CHINA 
GLASS COMPANY* 


This company had been having a great 

deal of difficulty with the lubrication 

of a worm drive on a glass lehr. Reflected 
temperatures were very high (1425° in the 
lehr) and lubricants leaked away past the 
seals. Bentone grease is giving good lubri- 
cation, with no loss of lubricant even after 
3 months continuous operation. 


Wherever the going is rough, where extremes of temperature and 
pressure make severe demands on a lubricant, greases made with 
“Dutch Boy” Bentone 34 are proving themselves to be exceptional 
in mechanical and chemical stability, metal adhesion, water resis- 
tance and long-continued lubricating properties. 


For information on greases made with 


U. & Passes a radically-new, non-soap gelling agent 


NATIONAL LEAD COMPANY, Baroid Sales Division 
BOR T4675 HOUSTON] TEXAS 


qe? of 
- 
hd 
Chemica 
ra 


STAINLESS 
STEEL 


4 Pion of Perforated Plate 


Circle “1-12-% Diom Holes 
Circle "2-17 Diom. Holes y 
Circle "3-22 Diam. Holes 
Holes in Above Plate to 
- 
Minus 0000" Plus 0005 


Perforated Plote 
6 
Greose Cup [TT 


MARDENED TP All Fractional Dimensions 
+ Plus or Minus O.OIO Unless 


Otherwise Specified. 
FIG. 5. GREASE WORKER 


ALL FRACTIONAL DIMENSIONS 


Note.—Total weight of the cone shall be 102.5 t 05g ond of its moveable attachments 
sholl be 47 5+ 059 


FIG. 4. PENETROMETER CONE 


(4) Prepare the sample, and immediately determine the 
penetration, as directed in Section 5 (c) and (d). 


(c) Place the cup and contents in a water bath main- 
tained at 77 + | F., with the water level coinciding with 
the lower limit of the threaded portion of the cup. At each 
S-min. interval thereafter, proceed as follows: 

(/) Scoop out with the spatula a generous portion of 
the grease and return it, inverted, to the cup, so that por- 2\5 by 7%q Hardened Steel 
tions of the grease from the bottom will be brought to the Grind Both Surfaces 10 7764 

surface, and the portions previously at the surface will be 
buried in the cup. Note the temperature of the grease at 
each 5-min. period and, es soon as the temperature has 
attained 77 + I F., proceed as directed in Item (2). 


(2) Immediately work the sample of grease for 60 | 
- 4 1 e 
strokes and determine the penetration as directed above, 


beginning with the fifth sentence of Section 5S (hb), and 


continuing through Section 5 (qd). 


| 
(d) Report the following for each degree of working: % 
(/) Total number of strokes, 
> > > > > 
(2) Femperature immediately after working, Grain of Top 
(3) Penetration immediately after working, and Perpendicular 
(4) Penetration after cooling to 77 F. and working 60 to Bloce 


additional strokes. FIG. 6. GREASE CUTTER 
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Inter-state Plans to Move Into New Plant by June 1; 
Changes In Company Officials Announced Recently — 


HOLLIS D. IMMICK 


Inter-State Oil Co.. regrettully 
announces the death of its president, 
as the result of an automo- 


City, 


immediately 


bile accident close to Kansas 


Missouri. 


Born in Kansas City, Missouri, he at- 


tended the University of Missouri and 
Was a graduate of Kansas City Junior 
College. Active in the petroleum indus- 
trv, he was a charter member and direc- 
tor of the Independent Oil Compounders 
Association, and a member of the Oil 
Men's Club of Kansas City, Society of 
Automotive Engineers, and the National 


Lubricating Grease Institute. 


The Company is believed to be the 
and 
marketing company west of the Missis- 
IS87 by 


oldest’ independent compounding 
sippt River. It was founded in 
Mr. Shepard’s father In 1951 
struck the company plant in Kansas City, 
Kansis, 


known to the 


disaster 


when the highest flood ever 


community. engulfed the 


building and covered it with 28 feet of 
water, completely destroving the building 


and all facilities. Since then, the com- 


Hollis D. Immick Becomes President 


pany has been operating in) temporary 
quarters at 2005 Armour Road, North 
Kansas City, Missouri. 

Succeeding 
will be Hollis D. Immick, who has been 


Mr. Shepard as president 


with the Company as vice-president since 
1947, 1940. In 
addition to his intimate knowledge ot 
company Mr. Immick is well 
qualitied for the position. He has a civil 


and a director since 


affairs, 


engineering degree from Yale and is a 
registered professional engineer. Prior 
to joing the Inter-State Oil Co. organi- 
cation, he was president’ of the Immick 
Company, a general contracting organi- 


7ation. 


Robert A. Nylander has just been an- 
nounced as the new company treasurer. 
He has been its office manager and pur- 
chasing agent for a number of vears and 
is intimately acquainted with both com- 
pany attairs and the industry. 


A new appomntment as COMpPany seere 
tary, Mr. Shepard’s widow, has been an- 


nounced. Mrs. Shepard is) well ac- 
quainted with company details and oper- 
ations, having been actively connected 
with the organization through her hus- 


band for a number of years. 


Immediately following the disastrous 
destruction of the company plant by the 
food in 1951, the company has been ac- 
tively engaged in constructing a new 
plant at 250 South Fifth Trafficway in 
Kansas City, Kansas. 

The new plant will be completely out 
of all future flood danger, and is being 
erected at an estimated cost of $225,000. 
it is 
expected to double previous production. 


lecated on a 1O-acre tract, and ts 


The company has announced its inten- 
tion to be in its new plant by June 1 with 
completely new equipment and expanded 
facilities for serving its lube oil and 
customers. A complete line of 
lubrication application accessories will 


grease 


continue to be carried and sold by the 
company. 


A, 


INTER-STATE 


wav, Kansas City, Kansas, is expected to be occupied by June I. 


CO.’s NEW PLANT, located at 250 South Fifth Traffic- 


The com- 


panv’s former facilities were destroved in the LYS] tlood disaster. 
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NEW 
MEMBER 


The New Associate Member 
Names Thomas E. Shine as 
Its Company Representative 
in NLGI. Shine Is Presider.t 
of the Company Formed in 
1945 at Chicago. 


Thomas E. Shine graduated from the 
University of Cincinnati in Chemical 
Engineering in 1932. For the next seven 
vears he was associated with Emery In- 
dustries, Inc., in research and sales work. 

For the next six years he was with the 
W. C. Hardesty Co., also in research and 
development, and sales activities. New- 
ridge Chemical Co., was formed in 1945 
and he became, and still is, president of 
this company. He is a member of the 
American Oil Chemists Society, Amer- 
ican Chemical Society and the American 
Association of Textile Chemists and 
Colorists. 

Newridge Chemical Co., is engaged in 
the hydrogenation of all types of inedible 
animal, vegetable and marine tats. All of 
this hydrogenation work is on a “tailor- 
made™basis. They claim it is possible for 
them to carry out special tat hydrogena- 
tion that would not be practical ior some 
of the larger operators this field. 
They can obtain a very high degree of 
selectivity in their hydrogenation of fat 
which, of course, means that they can 
eliminate only the poly-unsaturated por- 
tions of the fat resulting in 
stability characteristics. This question of 
stability is of utmost importance in lubri- 


unusual 


cuting grease manufacture. 


The majority of this fat hydrogenation 
is conducted on a “toll basis” for soap 


APRIL, 


Rubber 
Reserve has specifications requiring that 
all fat entering into the manufacture of 
soap, for synthetic rubber production, 
must be partially hydrogenated. A con- 


siderable portion of our hydrogenation 


and fatty acid) manufacturers. 


capacity is devoted to this type of selec- 
tive hydrogenation. this 
made” basis the only limitations on the 
finished hydrogenated or partially hydro- 


“tallor- 


genated product are the inherent limiting 
characteristics of the starting fat. Since 
this starting fat can be varied over quite 
a range of chemical composition, practi- 
cally any type of hydrogenated fat can 
be obtained. 

Newridge Chemical Co., is also. en- 
gaged in the manufacture of emulsifying 
bases for blending water soluble metal 
working compounds, such as, cutting 
oils, grinding oils, and drawing com- 
pounds. We do not manufacture the 
finished metal working compounds but 
supply the emulsifying bases to the man- 
ufacturers of such products. 


The company also has available petro- 
leum sulfonates of all kinds and types. 
These cover a wide range of molecular 
weight, solubility, degree of purity, con- 


centration, etc. 


Also manufactured are heavy metal 
sulfonates, such as, barium and calcium 


sulfonates. These heavy metal soaps are 


THOMAS E. SHINE 


offered either as the basic or neutral ma- 
terial in varying concentrations. — These 
soaps have widespread acceptance and 


use in the Jubricant additive field. 


The company manufactures numerous 
types of textile sizing 
rials. These textile oils are) primarily 
water soluble oils and are used in practi- 
cally every stage and phase of textile 
The advent of some of the 


oils and miate- 


manufacture. 
newer textile fibers presented new and 
unusual sizing problems and Newridge 
hes sizing that 


very satisfactory for these newer fibers. 


materials have proved 


From the foregoing, it is obvious that 
the term “chemical specialties” aptly de- 
scribes the activities of Newridge Chem- 
Co. NLGI 
representatives are usually concerned 
with the metal working compounds man- 
ufactured by their companies, in addition 
to their primary interest in lubricating 


ical Fortunately, most of 


grease manufacture. Because of this fact, 
Newridge Chemical Co. feels there is a 
dual advantage to its membership in this 


organization 
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PEOPLE in 


the Industry 


Martin Goland Reappointed 
To NACA Technical 
Committee 


Martin Goland, associate director for 
engineering Midwest Research Insti- 
tute, has been re-appointed a member of 
the committee on aircraft construction, 
a technical group of the National Ad- 
Visory Committee for Aeronautics, it 
has been announced. Mr. Goland will 
also serve another term as chairman ot 
the subcommittee on vibration and flut- 
ter, an auxiliary department of the 
national organization, specializing in the 
study of vibration in aerodynamic bodies. 

Appointnicats to the NACA’s techni- 
cal committees are based on recognized 
leadership in a special field. Selections 
include engineers industry, —re- 
rearch, education, civil mili- 
tary agencies of the government. Mr. 
Goland is widely known in the field of 
engineering mechanics, and in addition 
to his post at Midwest, is currently serv- 


and and 


ing as a regional counselor for the Office 
of Ordnance Research. He is also editor 
of Applied Mechanics Reviews, inter- 
nationally publication — for 


engineers. 


circulated 


Among important functions of the 
committee is the coordination of research 
programs conducted by the NACA and 
other agencies. This group also provides 
material assistance in the consideration 
of problems related to assigned techno- 
logical areas, in) reviewing research in 
progress at NACA and 
other organizations, and in recommenda- 
research work. 


laboratories 


tion of new 


Busch Elected Secretary 
Of Stewart-Warner Corp. 
Alfred H. Busch was elected secretary 
of Stewart-Warner Corporation by mem- 
bers of the board of directors during 
their regular meeting held in) March, 
James S. Knowlson, president and board 
announced. Mr. Busch has 
“acting secretary” since the death 
Minteer on February 24. 


chairman, 
been 
of James | 

Mr. Busch joined Stewart-Warner as 
an attorney in the legal and industrial 
relations department in June 1947. 

A native of Chicago, Mr. Busch gradu- 
ated from Lane Technical high school 


APRIL, 


Foote Mineral Elects John S. Gates Treasurer; 
Other Personnel Changes Announced 


Foote Mineral Company announces 
the election of John S. Gates as treas- 
urer, succeeding Gordon H. Chambers 
who continues as president. 

Mr. Gates, a resident of Chestnut Hill, 
Penn., resigned as secretary and assistant 
treasurer of the Lehigh Coal and Navi- 
gation Company to accept the top 
financial position at effective 
March Ist. 

James E. Castle recently joined Foote 
Mineral Company as manager of the 
Lithium Mining and Milling Division at 
Kings Mountain, North Carolina. 

Ernest A. Remesch recently 
Foote Mineral Company as superinten- 
dent of the new lithium processing plant 
at Sunbright, Virginia. 


Foote, 


joined 


A graduate of Montana State College 
in 1940 with a B.S. in Industrial Engi- 
neering, Mr. Gates brings to Foote a 
wide background of industrial and finan- 
cial experience, gained from a succession 
of responsible positions with Westing- 
house Electric Corporation, the United 
States Army (Lt. Colonel), the Scott 
Paper Company and the Lehigh Coal 
and Navigation Company. 

Mr. Gates is a member of the Amer- 
ican Association of Corporate Secre- 
taries, the American Management Asso- 
ciation, the National Industrial Conter- 
ence Board as well as the Philadelphia 
Cricket Club, the Raquet Club and 
others. 

Mr. Castle is a graduate of Massachu- 
setts Institute of Technology, the Colo- 
rado School of Mines, and a member of 
A.L.M.E. With a background as a mine 
and mill foreman at various locations in 


in 1937 and the University of Wisconsin 
inl942. He attended the University of 
Wisconsin law school and graduated 
trom the law school of De Paul Univer- 
sity in 1947. He was admitted to the 
Illinois Bar the same vear. He serves as 
chairman of the board of managers, 
Uhlich Children’s Home, Chicago, and ts 
a veteran of four vears in the army, two 


of them overseas. 


JOHN S. GATES 


the West and abroad, he became a min- 
ing engineer with American Rutile Cor- 
poration, Roseland, Virginia, in 1940. 
From 1943 until joining Foote he was 
assistant: plant manager of the Balmat 
Mill tor St. Joseph Lead Company with 
responsibilities of operations, cost con- 
trol, personnel relations and engineering. 

Mr. Castle brings to Foote a substan- 
tial knowledge of mining and milling 
operations for the program of expansion 
at Kings Mountain. 

A graduate chemist from Ohio State, 
Mr. Remesch joined E. I. du Pont de 
Nemours in 1934 in the Grasselli Divi- 
During the next 16 years, he held 
chemical 


sion. 
industrial engineering, 
neering and production supervisory posi- 
tions in several Du Pont plants through- 
out the country. Before joining Foote, 
he was plant engineer and, more recent- 
ly, assistant plant manager of the Melson 
Fertilizer Company, Georgetown, Dela- 


engi- 


ware. 

In addition to membership the 
American Chemical Society, Mr. 
Remesch is also a member of Alpha Chi 
Sigma, Phi | and 
Sigma Xi. 


ambda_ Upsilon 
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Industry NEWS 


July 1 Is Deadline 
For Aries Book Award Entries 


A number of manuscripts on subjects 


that vary widely from “The Progress of 
the Canadian Chemical Industry through 
American 
“A Case 


Development of a New 


Ihe Development of — the 
Petro-Chemical Industry”, to 
Study on. the 
been sub- 


book 
Artes & Associates, 


Insecticide” already have 


mitted tor the first annual award 


&..'S. 
sented September 


to be pre- 
1953 tor the first 
and second best books in the tield ot 
economics of the chemical process indus- 


Robert S. 
Aries, president of the New York con- 


tries, it Was announced by Dr. 


sulting firm of chemical engineers and 


economists. 

The purpose of the Aries Book Award 
is to encourage chemists, chemical engi- 
neers, economists and chemical execu- 
economic 


their 


tives are experts on 


aspects of the industry to put 
knowledge in print. 

and silver 
chemical 
Advance royalties of $1500 will 


The prizes will be gold 


Statuettes symbolic of eco- 
homics. 
be paid to the winner of the first award, 
und of $500 to the winner of the second 
award at the time when these 


made. 


awards are 
The first presentation will be in 
September 1953, and entries may be sub- 
mitted through July 1, 1953. 

The winning manuscripts will be pub- 
lished by Chemonomices, Inc., an affiliate 
of R. S. Aries & Associates. 
to be eligible, a book must have a mini- 
mum length of 
be written 


In order 


20,000 words and must 
especially for the 
Chemonomics may publish manuscripts 


contest. 
Which did not win awards—on standard 


royalty terms-—if author and publisher 


agree. Each manuscript must be accom- 
panied by an entry torm which may be 
had upon request from Chemonomics, 
400 Madison Ave., New York 17, N. Y. 
Manuscripts should be addressed to the 
publisher, and authors should retain car- 
bon copies. 

Aries announces that the judges will 
be headed by Prot. David D. B. Hertz 
of Columbia University, and Prof. John 
Happel of New York University. If, in 
the opinion of the judges, no manuscripts 
are found suitable, awards will be with- 


held. 
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API Appoints Subcommittees 
To Study Continuation 
Of Jobber Franchises 


Appointment of three special subcom- 
mittees to study problems surrounding 
continuation of jobber franchises, ac- 
counting methods and selection of serv- 


ice station sites has been announced by 


_LUBRICATE FOR SAFETY___, 
EVERY 1000 MILES 


Z 


YOU WON'T GET “SOAKED' 
WITH THIS PROTECTION! 


VISOrY 


Jobber Ad- 
American 


Dyer, chairman of the 
Subcommittee of the 
Petroleum Institute. 


Members of the jobber franchise sub- 
committee are: J. G. Jordan, Shell Ol 
Co., New York, chairman; Charles H. 
Arnold, Haggert’s Service, Inc., Fargo, 
N. D., John Harper, Harper Oil Co., 
Long Island City, N. Y.; Walter Hochuli, 
The Texas Company, New York: 
Knowles, Skelly Oil Company, Kansas 
Citv, Mo.: R. W. McDowell, Mid-Conti- 
nent Petroleum Corp., Tulsa, Okla., and 
Savory, Savory Oil Company, 
¥. 


Jess 


George L. 


Binghamton, 


This committee was instructed to see 
what could be done to help jobbers make 
adequate preparation tor the perpetua- 
tion of their businesses in the event of 
death or incapacity. Mr. Dyer pointed 
out that many jobber businesses have 
this lack of fore- 
sight and planning by the individuals. 


“tolded” because of 


Members of the accounting subcom- 
mittee are H. E. Davenport, G. W. 
Pickering Co., Salem, Mass.; R. C. Arn- 
old, Haggert’s Service, Inc., Fargo, N. 

R. J. Hull, Cities Service Petroleum 
Company, New York; Robert A. Kent, 
Kent Oil Company, Salina, Kans., and 
John H. White, Hewitt Oil Company, 
Charleston, S. C. 


Mr. Dyer told this subcommittee to 
review the problem of accounting meth- 
ods tor jobbers and distributors, and to 
examine a manual which has just been 
completed by the APIs financial and ac- 
counting committee. 

Members of the subcommittee on “Se- 
Service Station Sites & Con- 
Suggestions” are: Dwight F. 
Standard Oil Company (Indi- 
ana), Chicago; A. M. Hughes, Phillips 
Petroleum Company, Bartlesville, Okla.; 
Miles Mills, Oils, Inc., Des Moines, la.; 
Roy Thompson, Apex Motor Fuel Com- 
pany, Chicago; L. E. Ulrope, Esso 
Standard Oi! Company, New York, and 
Russel (cq) S. Williams, Gasteria, Inc., 
Indianapolis, Ind. 


In his letter to the subcommittee 
members, Mr. Dyer said it would be 
their duty to consider the general sub- 
ject Of service station sites, point up the 
problem and reach conclusions as to 
what, if any, action should be taken by 
any of the arms of the American Petro- 
leum ‘institute. He noted that the sub- 
ject has received much study already by 
other sources. 


lection of 
struction 
Benton, 


All three subcommittees were urged to 
have reports and or recommendations, if 
possible, for the mid-vear meeting of the 
Division of Marketing in Dallas, May 
4+ and 


and other vehicle 
taxes were the biggest money raisers for 
most of the states in fiscal 1952, totaling 
28.5% of 


Gasoline motor 


all state tax revenue. 
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IMPROVED LUBRICANTS 


Discovery of an unusual chemical 
phenomenon, which makes possible 
longer lasting lubricants, is described in 
a Government research report now 
available from the Office of Technical 
Services of the U. S. Department of 
Commerce. 

A big factor in the deterioration of 
lubricants is the self-oxidation process. 
This is a chemical reaction in which the 
oxygen contained in one ingredient of 
the lubricating composition reacts with 
other ingredients, producing chemical 
changes which destroy the composition’s 
lubricating properties. 

Heat intensifies the self-oxidation 
process, hence it is difficult to prepare 
lubricating Compositions which stand up 
under long storage in warm places, and 
which withstand high operating tempera- 
tures, according to the report. 

Furthermore, certain ingredients of 
lubricating compositions accelerate the 
self-oxidation process. These are called 
“pro-oxidants.” Certain other ingredi- 
ents slow up (inhibit) the self-oxidation 
process. These are called “anti-oxidants.” 

Scientists at the Naval Research Lab- 
who conducted the research 
found that certain lubricating composi- 
tions, which had large amounts of both 
a certain type of pro-oxidant and a cer- 
tain type of anti-oxidant, stood up well 
against deterioration by heat. Investi- 
gating the cause of this they found that, 
When certain anti-oxidants are present 
by themselves in a lubricating composi- 
tion, their inhibiting effect on the selt- 
oxidation very weak. But 
When certain pro-oxidants are also pres- 
ent, the inhibiting effect of the anti- 
oxidants, which should consequently be 
decreased, instead becomes very strong. 


oratory 


process is 


The scientists point out that the pro- 
oxidants in this case are lithium soaps, 
Which are added to lubricating composi- 
tions to give them good lubricating prop- 
erties at low temperatures, under high 
gear pressures, etc. And the anti-oxi- 
dants which have this peculiar effect are 
certain types of organic compourds of 
(such as the aromatic silicones) 
which wre added to give the lubricating 
other desired properties 
such as proper viscosity, boiling point, 
etc. Hence the combination of these 
perticular pro-oxidant and anti-oxidant 
ingredients produces lubricating compo- 
sitions which not only have desirable 
al!-arcund lubricating properties, but 


silicon 


composition 


TESS 


which also have very strong selt-oxida- 
tion inhibiting effect, and will therefore 
stand up long in warm storage and under 
high temperature operation. “Therefore,” 
the report concludes, various special ap- 
plication lubricants, such as “greases, 
detergents, oils, diesel lubricants, anti- 
corrosion oils, turbine oils and extreme 
pressure gear oils — can now be made 
which have both longer shelf life and 
longer operating life.” 

The report also describes the experi- 
mental work which led to this discovery, 
and presents a theoretical explanation of 
the chemical reactions which cause these 
anti-oxidants to have intensified selt- 
oxidation inhibiting effect when mixed 
with certain pro-oxidants. 

PB 111031, Polyorganoxiloxanes, Or- 
vganosilanes, and Orthosilicate Esters As 
Antioxidants. 19 pages. Mimeo $.50. 
Orders should be addressed to the Office 
ot Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. 
Enclose check or money order payable 
to the Treasurer of the United States. 


Lincoln Engineering Markets 
Giant-Size, Lever Type Guns 


Lincoln Engineering Company, manu- 
facturer of lubricating equipment, St. 
Louis, Missouri, has designed and ts mar- 
keting four new. giant-size, lever-type 
grease guns. 

It is claimed they will hold 40 to 100 
per cent more lubricant than ordinary 
grease guns. 

The manufacturer states that just a 
few shots of grease lubricates most bear- 
no stopping to refill guns 
no hose to drag, tangle, or get in the 
way. Guns can be refilled in seconds 
trom a Lincoln filler pump. . . 
or waste. 


suct.on. 


ings 


no mess 
Guns may also be filled by 


Four models are available: Two 21 oz. 
capacity guns developing 10,000 Ibs. 
pressure; a 32 02. capacity gun—10,000 
Ibs. pressure: and a 32 oz. capacity 
volume-type gun, developing 4300. Ibs. 
pressure. All models include long hy- 
draut'ic coupler extension for ease in con- 
tacting hard-to-reach fittings, and filler 
nipple for refilling guns from a filler 
pump. One 21 oz. model is finished in 
gun metal blue lacquer: the other three 
are nickle plated. For complete details 
write Lincoln Engineering Company, 
Natural Bridge Avenue. St. Louis 20, 
Misscuri, for Bulletin 718. 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


PETROLEUM SULFONATES 


FOR 


GREASE MAKING 


PENW-DRAKE® 
PETROSULS 


Always uniform, always high in 
quality, Penn-Drake Petrosuls have 
many properties useful to the grease 
maker. In addition to supplying 
regular products, we 
will work with you 
in developing spe- 
cial sulfonates of 
calcium, barium and 
other metals. 


a) 


ANNIVERSARY 


PENNSYLVANIA REFINING CO. 
pa, 
Branches: Clevelond, Ohio ond Edgewater, 
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Steel Pails and Drums 


FOR OILS, GREASES, ETC. 


No. 9 Niles Pail 
with lug cover 
and pour spout. 


NILES STEEL PAILS 
ordinarily are supplied 
with bail handles. 
Fabricated from black 
steel—outside painted or 
lithographed to order. 
Removable tops with 
lug covers, with or with- 
out pour spouts. Also in 
tight head style. 312 to 
6 gallon capacities. 


NILES STEEL DRUMS 


55, 30 and 15 gallon 
capacities; and 100 Ib. 
grease drums. Full open 
head or Bung type. 
Painted or fully deco- 
rated. Interior lacquered 


if desired. 


100-Ib. Niles 
Grease Drum 
with 14 inch 
full open top 
lug cover. 
Also made 
with 9 inch 
lug cover in 
center o 
ea 


PRESSED STEEL DIVISION 
REPUBLIC STEEL CORPORATIO! 
5 Walnut Street’ Niles, 


Calculator Introduced 
By Precision Scientific 


Precision Scientific Company offers 
the Induction Period Calculator, a simple 
device designed to eliminate human 
errors of interpretation in the ASTM 
test tor Oxidation Stability of Gasoline 
(D-525). Tested for eight years in the 
Du Pont laboratories where it was de- 
veloped, this calculator has proved more 
than adequate for its purpose: to pro- 
vide petroleum laboratories with a fast, 
accurate, reproducible means of calcu- 
lating the induction period of gasoline. 

The calculator consists of two parts: a 
durable, white, laminated plastic disk, 
15 inches in diameter, and a heavy bake- 
lite template. The template fits over a 
brass hub which aids in centering the 
Foxboro or “Tag” type pressure charts. 
Calibrations on the plastic disk are pro- 
tected by a transparent top layer of 
plastic so that they cannot rub off with 
wear. 

Only two essential steps are necessary 
to “read” a test chart: 

1. Place Foxboro or “Tag” test chart 
on disk and “zero” with aid of 
template. 

2. Determine break point with tem- 
plate, at the same time reading 
Induction Period to estimated one 
minute accuracy. 

Petroleum laboratories will find the 
calculator combines speed and ease of 
operation, with an accuracy re- 
producibility unattainable by older visual 
methods of calculation. 

Precision Scientific Company 
737 West Cortland Street 
Chicago 47, Hlinois 


Continental Can Presents 
‘The Story of Packaging’ 


The development of packaging from 
early American days to the present. is 
depicted by Continental Can Company 
in a 15-minute color tilm entitled, “The 
Story of Packaging.” 

From the opening sequence the Mavy- 
flower landing at Plymouth Rock, the 
film, in colorful animation, carries the 
audience through three centuries of in- 
dustrial progress. The role played by all 
tvpes of packaging in the growth of our 
mass distribution system portrayed 
from the original cracker barrel to the 
streamlined, colorful and sanitary pack- 


aging of today. 


“The Story of Packaging” places the 
spotlight on mass distribution and shows 
how various methods of packaging en- 
able the purchase of ever-fresh goods 
in convenient amounts and make pos- 
sible a vast variety of goods to meet 
every material need. The modern pack- 
age, possibly more than any other thing, 
symbolizes our high American standard 
of living under the free enterprise sys- 
tem. 

The film presently is being shown in 
Continental Can Company plant cities 
before employees, and local civic, serv- 
ice, and school groups. A program cur- 
rently is being worked out for wider dis- 
tribution following the plant-city dis- 
tribution. 


Paint Driers Warehoused 
In Kansas City by Witco 


Witco Chemical Company announces 
that it is now warehousing a complete 
inventory of Witco paint driers in Kan- 
sas City, Missouri. Same day delivery of 
all material is assured on telephone or- 
ders placed betore 11:00 a. m. 

Address for mail and telephone orders 
is: Witco Chemical Company, Crooks 
Terminal Warehouse, Inc.. Broker's 
Building, Kansas City, Missouri. 


Sales Changes Made 
At Emery Industries 


Among recent changes in’ Emery’s 
Chemical Sales Staff is the shift of J. P. 
Clancy trom the southern area to New 
England. He will join J. M. Washburn 
in the responsibility tor sales of all 
Emery products, including tatty acids 
and derivatives in the New England area. 

a Burgess will take over the sales 
duties vacated by Mr. Clancy, which in- 
volves the states of Mississippi, Alabama, 
Georgia and the eastern section of Ten- 
Nessee. 

Iwo additional men, E. L. Spencer 
and E. W. Sack, were appointed to the 
sales staff. Mr. Spencer, a chemical 
engineering graduate of Princeton Uni- 
versitv, Was formerly associated with the 
Cincinnati Chemical Works. Mr. Sack 
Was transterred from Emervy’s Production 
Department where he has served as a 
department supervisor for the past 11 
Vears. 

Both will assume field sales responsi- 
bility in the near future. 
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Miller Resumes Duties 
As OIIC Executive Director 


Rear Admiral H. B. Miller (U.S.N., 
Ret.) has resumed his duties as execu- 
tive director of the Oil Industry Informa- 
tion Committee, and director of the De- 
partment of Information of the Amer- 
ican Petroleum Institute. 

He had been on leave-of-absence for 
one Vear to serve as president of the Na- 
tional Committee tor a Free Europe— . 
an American organization dedicated to 
the fight against Communism and the 
liberation of freedom-loving peoples 
trom Soviet enslavement. 

Admiral Miller completed his tour of 
duty with the national committee Febru- 
ary 28. Concurrent with his return to 
the Oil Industry Information Committee, 
Edwin W. Esmay, who had served as 
acting director during Admiral Miller's 
absence, went back to his regular posi- 
tion with Standard Oil Company (New 
Jersey). 


GET 


SOCONY-VACUUM 


Acid Number 204 to 209 
1.0 Max. 


} lodine Number .... 
* Saponification Number 205 to 210 
Average Molecular Wt. ...268 to 274 


Specific Gravity @ 


Pure white 


HYDROFOL ACIDS 420 is a pure white fatty acid with 
an exceptionally low iodine value (1.0 Max.), and is com- 
SOCONY-VACUUM posed of 53.5% Stearic, 42.5% Palmitic, 4.0% Myristic. 


Due to its exceptional tendency to resist darkening even 
at elevated temperatures, these acids will aid you con- 
siderably in maintaining color stability in your products. 


BACKED BY HYDROFOL ACIDS 420 are ideal for butyl esters, mono 


| and diglycerol esters, candles, stearates, greases, shaving 
THE WORLD'S GREATEST | creams and textile chemicals. 


LUBRICATION KNOWLEDGE Send for free bulletin on HYDROFOL ACIDS. 
AND Samples are available on request. 


ENGINEERING SERVICE 


Megs GLYCERIDES - SPERM OILS - ALCOHOLS 


FROm VEGETABLE + ANIMAL * MARINE OILS AND FATS 
x 


SOCONY-VACUUM Oil CO., INC. 
Produced in any quantity 
Gargoyle Industrial Oils and Greases SAMPLES TO SHIPLOADS 


ARCHER DANIELS MIDLAND COMPANY 
Chemical Products Division * 2191 West 110th St. Clevelond?,Ohio 


APRIL, 1953 


BEFORE YOU BUY SATURATED FATTY ACIDS... 
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FUTURE MEETINGS of the Industry 


15-17 National 


16-19 National 


APRIL, 1953 


Petroleum Association 
(semi-annual meeting), Hotel 
Cleveland, Cleveland, Ohio. 


Tank Truck Carriers 
Inc., Boca Raton Hotel, Boca Ra- 
ton, Fla. 


Socy. of Automotive Engineers 
(aeronautic production forum), 
McAlpin and Governor Clinton 
Hotels, New York, N. Y. 


American Petroleum Institute 
(Division of Transportation, prod- 
ucts pipeline conference), Hotel 
Muehlebach, Kansas City, Mo. 


Michigan Petroleum Assn. (spring 
meeting), Detroit-Leland Hotel, 
Detroit, Michigan. 


American Assn. of Petroleum 
Geologists (Rocky Mountain sec- 
tion meetings), Casper, Wyoming. 


24 


27- 
May | 


Inspection Trip — Arnold Engi- 
neering Development Center — 
Tullahoma, Tenn. 

American Inst. of Chemical En- 
gineers (joint meeting with 
Chemical Institute of Canada), 
Royal York Hotel, Toronto, 
Canada. 

API Safety and Fire-Protection 
Committees, 6th mid-year confer- 
ence, Galvez Hotel, Galveston, 
Texas. 

Independent Petroleum Assn. of 
America (midyear meeting), Jef- 
ferson Hotel, St. Louis, Mo. 
American Petroleum _ Institute 
(Safety and Fire Protection Com- 
mittees, midyear meeting), Gal- 
vez Hotel, Galveston, Texas. 
American Petroleum Institute 
(Board of Directors and Execu- 
tive Committee, combined meet- 
ing), Texas Hotel, Fort Worth, 
Texas. 


30- 


May | sion 


4-6 


American Gas Assn. (transmis- 
and storage conterence), 
Edgewater Beach Hotel, Chicago, 


1953 


American Petroleum Institute 
(Division of Marketing, spring 
meeting), Baker Hotel, Dallas, 
Tex. 


American Petroleum Institute 
(Division of Marketing, midyear 
meeting), Baker Hotel, Dallas, 
Texas. 
American Oil Chemists’ 
(44th annual meeting), Roosevelt 
Hotel, Chicago, Ill. 


Socy. 


Institute 
Rocky 
meet- 
Casper, 


American Petroleum 
(Division of Production, 
Mountain District 
Gladstone 


spring 
ing), Hotel, 


Wy 


LITHIUM-BASE 


LUBRICANT CORPORATION 


MULTI-PURPOSE 


INLUCITE 


Makes All Single-Purpose Greases Obsolete 


Write for full details 


INTERNATIONAL 


New Orleans, Louisiana 


Manufacturers of Quality Lubricants 


AVIATION « INDUSTRIAL « AUTOMOTIVE 


e MARINE 


INSTITUTE SPOKESMAN 


MAY, 
| | 
20 
4-5 
27-28 | 
20-22 
- 
j 21-22 
With Research Comet Quality With Quality. Comes Leadership 
46 


FUTURE MEETINGS of The Industry 


MAY, 


10-12 


APRIL, 


1953 


Assn. 
Bedford 
Springs, 


Pennsylvania Petroleum 
Inc. (3-day meeting), 

Springs Hotel, Bedford 
Pa. 


American Petroleum Institute 
(Division of Marketing, Lubrica- 
tion Committee meeting), Green- 
brier Hotel, White Sulphur 
Springs, West Va. 


American Petroleum Institute 
(Division of Refining, 18th mid- 
year meeting), Hotel Commo- 
dore, New York, N. Y. 


International Petroleum 
tion, Tulsa, Okla. 


Exposi- 


Empire State Petroleum Assn., 
The Roosevelt, New York, N. Y. 


American Petroleum _ Institute 
(Committee on Agriculture, an- 
nual field trip), lowa State Col- 
lege, Ames, Lowa. 


Oil Industry Information Com- 
mittee, Ambassador Hotel, 
Angeles, Calif. 


Los 


National Fire Protection Assn. 
(annual meeting), Palmer House, 


Chicago, Hl. 


Virginia Oilmen’s Assn. (annual 
convention), John Marshall Ho- 
tel, Richmond, Va. 


American Socy. of Mechanical 
Engineers (annual conference and 
exhibit, oil and gas power divi- 
sion), Schroeder Hotel, Milwau- 
kee, Wis. 


Western Petroleum Refiners Assn. 
(regional meeting), Broadview 
Hotel, Wichita, Kans. 


1953 


American Petroleum _ Institute 
(Division of Production, Pacific 
Coast District spring meeting), 
Hotel Statler, Los Angeles, Calif. 


Kentucky Oil & Gas Assn. (an- 
nual meeting), Lafayette Hotel, 
Lexington, Ky. 


7-12 


28 to 
July 2 


17-19 


6-11 


Socy. of Automotive Engineers 
(summer meeting), The Ambassa- 
dor and Ritz-Carlton, Atlantic 
City, N. J. 


American Petroleum ___Institute 
(Division of Production, midyear 
committee conference), Horel 
William Penn, Pittsburgh, Pa. 


Pennsylvania Grade Crude Oil 
Assn. (annual meeting), William 
Penn Hotel, Pittsburgh, Pa. 


Western Petroleum Refiners Assn. 
(regional meeting), Conrad Hil- 
ton Hotel, Chicago, Il. 


Rocky Mountain Oil and Gas 
Assn. (midyear director's meet- 
ing), Utah Hotel, Salt Lake City, 
Utah. 


Petroleum Equipment Suppliers 
Assn. (annual meeting), Broad- 
moor Hotel, Colorado Springs, 
Colo. 


American Socy. for Testing Ma- 


terials (annual meeting), Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 


AUGUST, 1953 


Socy. of Automotive Engineers 
(international West Coast meet- 
ing), Georgia Hotel, Vancouver, 
B. C., Canada. 


National Congress of Petroleum 
Retailers, William Penn Hotel, 
Pittsburgh, Pa. 


SEPTEMBER, 1953 


American Chemical Society 
(124th national meeting), Con- 
rad Hilton Hotel, Chicago, Ill. 


Oil Industry Information Commit- 
tee, Cleveland Hotel, Cleveland, 
Ohio. 


American Inst. of Chemical En- 
gineers, Fairmont and Mark Hop- 
kins Hotels, San Francisco, Calif. 


Socy. of Automotive Engineers 
(National Tractor Meeting and 
Production Forum), Schroeder 
Hotel, Milwaukee, Wis. 


15-16 


29 to 
Oct. 3 


Petroleum Institute 
(Executive Committee), Green- 
brier Hotel, White Sulphur 
Springs, W. Va. 


American 


American Petroleum Institute 
(Division of Marketing, Lubrica- 
tion Committee meeting), The 
Traymore, Atlantic City, N. J. 


National Petroleum Assn. (SIst 
annual meeting), The Traymore, 
Atlantic City, N. J. 


American Trade Assn. Execu- 
tives (annual meeting), Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Western Petroleum Refiners Assn. 
(regional meeting), Henning Ho- 
tel, Casper, Wyo. 


National Assn. of Oil Equipment 
Jobbers (annual meeting), Neil 
House, Columbus, Ohio. 


Socy. of Automotive Engineers 
(national aeronautic meeting), 
Statler Hotel, Los Angeles, Calif. 


OCTOBER, 1953 


5-7 


19-20 


19-23 


Texas Mid-Continent Oil and Gas 
Assn. (34th annual meeting), 
Rice Hotel, Houston, Texas. 


National Assn. of Corrosion Engi- 
neers, South Central Region (an- 
nual meeting), Mayo Hotel, 
Tulsa, Okla. 


Oil Progress Week. 
Indiana Independent Petroleum 


Assn. (fall convention), Severin 
Hotel, Indianapolis, Ind. 


Petroleum Marketers. Assn. of 
Texas (annual meeting), Adol- 
phus Hotel, Dallas, Tex. 


Independent Petroleum Assn. of 
America (annual meeting), Hotel 
Texas, Ft. Worth, Tex. 


National Safety Congress, Con- 
rad Hilton, Congress, Morrison, 
Sheraton, Chicago, Ill. 


Western Petroleum Refiners Assn. 
(regional meeting), Garrett Ho- 
tel, Eldorado, Ark. 


National Lubricating Grease In- 
stitute, Annual Meeting, 
Edgewater Beach Hotel, Chicago, 
Ill. 
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FUTURE MEETINGS 


OCTO3ER, 1953 


28-29 Independent Compounders 
Association, 6th Annual Meeting, 
Edgewater Beach Hotel, Chicago, 
Ill. 

29-30 Socy. of Automotive Engineers 
(international production meet- 
ing), Royal York Hotel, Toronto, 
Ontario, Canada. 


NOVEMBER, 1953 


2-4 Socy. of Automotive Engineers 
(national transportation meeting), 
Conrad Hilton Hotel, Chicago, II. 


+ 


American Oi! Chemists’ Socy. 
(27th fall meeting), Sherman Ho- 
tel, Chicago, Il. 


3-4 Socy. of Automotive Engineers 
(national diesel engine meeting), 
Conrad Hilton Hotel, Chicago, 
Ill. 


lubricants 4-5 Nebraska Petroleum Marketers 


(annual convention), Paxton Ho- 
Omaha, Nebr. 


Automotive 


greases 


Socy. of Automotive Engineers 
(national fue's and lubricants 
meeting), Conrad Hilton Hotel, 


and Chicago, Ill. 


9-11 The Geological Society of Amer- 


cutting ica (annual meeting), Royal York 


Hotel, Toronto, Ontario, Canada. 


il 9-12 American Petroleum __ Institute 
olls (33rd annual meeting), Conrad 
Hilton Hotel and Palmer House, 
Chicago, Ill. 


29- American Socy. of Chemical En- 
Dec. 4 gineers, Statler Hotel, New York, 
¥, 
30 to Twenty-fourth Ex position of 
Dec. 5 Chemical Industries, Grand Cen- 
tral Palace, New York, N. Y. 


DECEMBER, 1953 

13-16 American Inst. of Chemical Engi- 
neers (annual meeting), Jetfer- 
son Hotel, St. Louis, Mo. 


Penola JANUARY, 1954 


11-15 Socy. of Automotive Engineers 
(annual meeting and engineering 
display), Sheraton-Cadillac and 
Statler Hotels, Detroit, Mich. 


Penola Oil Company 


15 WEST Sist STREET, NEW YORK 19,N.Y. 


FEBRUARY, 1954 
8-9 Missouri Petroleum Assn. (an- 
nual convention), Chase Hotel, 
St. Louis, Mo. 


MARCH, 1954 
1-5 American Socy. For Testing Ma- 
terials (spring meeting), Shore- 
ham Hotel, Washington, D. C. 
2-4 National Passenger Car, Body. 
and Materials Meeting, Hotel Stat- 
ler, Detroit, Michigan. 


APRIL, 1954 

12-15 National Aeronautic Meeting, 
Aircraft Engineering Display, and 
Aircratt Production Forum, Hotel 
Statler, New York, N. Y. 


MAY, 1954 
2-4 Independent Petroleum Assn. of 
America (midyear meeting), Cos- 
mopolitan Hotel, Denver, Colo. 


JUNE, 1954 

6-11 Summer Meeting, The Ambassa- 
dor and Ritz-Carlton Hotels, At- 
lantic City, New Jersey. 

13-18 American Socy. for Testing Mate- 
rials (annual meeting and ex- 
hibits), Sherman Hotel, Chicago, 
Ill. 


A'IGUST, 1954 
16-18 National West Coast Meeting, 
Los Angeles, Calif. 


SEPTEMBER, 1954 
12-16 National Tractor Meeting, Los 
Angeles, Calif. 


OCTOBER, 1954 
4-9 National Aeronautic Meeting, 

Aircraft Engineering Display, and 
Aircraft Production Forum, Hotel 
Statler, Los Angeles, Calif. 

Week of 

Oct. 18 National Transportation Meet- 

ing, Boston, Massachusetts. 

25-27 National Lubricating Grease In- 
stitute (22nd annual meeting), 
Mark Hopkins Hotel, San Fran- 
cisco, Calif. 

26-27 National Diesel Engine Meeting, 
Hote! Statler, Cleveland, Ohio. 


NOVEMBER, 1954 
1-2 Independent Petroleum Assn. of 
America (annual meeting), Sham- 
rock Hotel, Houston, Texas. 
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NLGI Annual Meeting 
October 26-28 
Edgewater Beach Hotel, Chicago, Illinois 


1953 


1954 


-NLGI 
Annual 


Meeting 


DOME TOP 
UTILITY CAN 


A safe, sturdy shipping container for your product and useful in many ways after 
it is emptied. Yes, it's a real premium that goes with every sale and carries your 
label to keep your name and product before the user. Has a score of uses for the 
consumer. 


October 25-27 


Built for a long useful life, the Dome Top Utility Can has big, sturdy reinforcing ribs 
on top... strong body beading to ward off bumps and blows. 

e 
Mark Hopkins A shor! spout makes pouring easy, saves carton, shipping and storage space . . 
Firmly riveted bail has plenty of knuckie clearance . . . Double spout for controlled 
pouring and convenient off-center filler opening . . . Large, flat surface for silk 
Hotel. screening, labels or lithograph design. 
Made in 5 gal. and 40 Ib. sizes. 26 and 28 gauge steel. Lithographed or solid 
colors. Write today for more details. 


5, OTHER G. P. & F. CONTAINERS 


The famous E-Z- G. P. & F. “POURING 
Fill ‘Grease Gun DRUMS AND PAILS 


: | Con 6! ls. 22 


nomical. ‘ 


California 


1954 7 GEUDER, PAESCHKE & FREY CO. 


425 NORTH 15TH STREET MILWAUKEE 3, WISCONSIN 


APRIL, 1933 


i¢ 
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THERE'S A SANTOLUBE 
OIL ADDITIVE TO IMPROVE 
EVERY KIND OF ENGINE PERFORMANCE 


Truck engines that pull heavy loads and run for 
long periods of time at high temperature... 


Passenger car engines that pull light loads and 
run for short periods at low temperature... 


For both these extremes of operation—as well 
as the full range in between— Monsanto makes 
a complete line of Santolube oil additives. They 
can be added to numerous base stocks and be 
custom-fitted to the kind of oil you produce. 
More important, these additives will help your 
oil fight corrosion, inhibit oxidation, keep engines 
clean, reduce engine wear. 


Here are a few of the kinds of additives made 
by Monsanto: 


Corrosion inhibitor for distillate fuels 
Sludge inhibitor for domestic oil fuels 
Cutting oil additive 


Inhibitor detergent combinations 
for premium and heavy-duty service 


Pour point depressants 
Motor oil inhibitors 
Viscosity index improver 
Gear lubricant additives 
Motor oil detergents 


Write for more information to MONSANTO 
CHEMICAL COMPANY, Organic Chemicals 
Division, 800 North Twelfth Blvd., St. Louis 1, 
Missouri, Santolube: Reg. U.S. Pat. Off. 


SANTOLUBE 
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NLGI Associate & Technical Members.... 


Supporting Your Organization These Suppliers of Your Industry Hold Membership in NLGI 


SUPPLIERS OF MATERIALS FOR MANUFACTUR- 
ING LUSRICATING GREASES 

American Cyanamid Company 

30 Rockefeller Plaza 

“lew York City 20, New York 

Representative—W. D. Thomas, Jr. 
Archer-Daniels-Midland Company 

Chemical Products Division 

2191 West 110th Street 

Cleveland 2, Ohio 

Representative—Frank C. Haas 
Armour & Co., Chemical Division 

1355 West 31st St. 

Chicago 9, Illinois 

Representative—Dale V. Stingley 
The Baker Castor Oil Company 

120 Broadway 

New York 5, New York 

Representative—H. H. Fritts 
Darling & Company 

4201 South Ashland Avenue 

Chicago 9, Illinois 

Representative—G. W. Trainor 
E. |. du Pont de N s and Comp 

Wilmington, Delaware 

Representative—John R. Sabina 
Emery Industries, Inc. 

4300 Carew Tower 

Cincinnati 8, Ohio 

Representative—R. F. Brown 
Enjay Company, Inc. 

15 West 51st Street 

New York 19, New York 

Representative—Sidney W. Fay 
Foote Mineral Company 

18 West Chelten Avenue 

Philadelphia 44, Pennsylvania 

Representative—H. C. Meyer, Jr. 
General Mills, Inc. 

Chemical Division 

400 Second Avenue South 

Minneapolis 1, Minnesota 

Representative—Sewall D. Andrews. 
A. Gross and Company 

295 Madison Avenue 

New York 17, New York 

Representative—Eugene W. Adams 
W. C. Hardesty Company, Inc. 

P. O. Drawer 110 

Dover, Ohio 

Representative—W. G. Mcleod 
Harshaw Chemical Company 

1945 East 97th Street 

Cleveland 6, Ohio 

Representative—W. J. Straka 
Leffingwell Chemical Company 

P. O. Box 191 

Whittier, California 

Representative—D. E. Murphy 
The Lubrizol Corporation 

Euclid Station 

Box 3057 

Cleveland 17, Ohio 

Representative—John H. Baird 
Mallinckrodt Chemical Works 

2nd and Mallinckrodt Streets 

St. Lovis 7, Missouri 

Representative-—C. E. Cosby 
N. |. Malmstrom & Company 

147 Lombardy Street 

Brooklyn 22, New York 

Representative—lvar Wm. Malmstrom 
Marcus Ruth Jerome Compauy 

327 South LaSalle Street 

Chicago 4, Illinois 

Representative—Harry Bernstein 
Metalloy Corporation 

Division of Lithium Corporation of America 

Rand Tower 

Minneapolis 2, Minnesota 

Representative—Walter Fenton 
Metasap Chemica! Corporation 

Harrison, New Jersey 

Representative—O. E. Lohrke 
Monsanto Chemical Company 

1700 Second Street 

St. Lovis 4. Missouri 

Representative—J. W. Newcombe 


National Lead Company 
Baroid Sales Division 
111 Broadway 
New York 5, New York 
Representative—H. H. Farnham 
National Rosin Oil Products, Inc. 
1270 Averve of the Americas 
New York City 20, New York 
Representative—Richard Bender 
Newridge Chemical Co. 
600 North Wells Street 
Chicago 10, Illinois 
Representative—T. E. Shine 
M. W. Parsons—Plymouth, Inc. 
59 Beekman Street 
New York City 38, New York 
Representative—Herbert Bye 
Synthetic Products Company 
1636 Wayside Road 
Cleveland 12, Ohio 
Representative—Garry B. Curtiss 
Swift & Company 
165th & Indianapolis Boulevard 
Hammond, Indiana 
Representative—F. H. Beneker 
Vegetable Oil Products Company, Inc. 
Vopcolere Division 
5568 East 61st Street 
Los Angeles 22, California 
Representative—C. F. Williams 
Warwick Chemical Company 
Division Sun Chemical Corporation 
10-10 44th Avenue 
Long Island City 1, New York 
Representative—Dr. J. J. Whitfield 
Witco Chemical Company 
75 East Wacker Drive 
Chicago 1, Illinois 
Representative—E. F. Wagner 


CONTAINER AND CLOSURE MANUFACTURERS 
Central Can Company 
2415 West 19th Street 
Chicago 8, Illinois 
Representative—Henry Frazin 
Continental Can Company, Inc. 
1107 Waldheim Building 
Kansas City 6, Missouri 
Representative—T. A. Graham 
Geuder, Paeschke & Frey Company 
324 North Fifteenth Street 
Milwaukee 1, Wisconsin 
Representative—Willard J. Flint 
Inland Steel Contai Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Representative—John H. Strome 
J. & L. Steel Corp. 
(Container Division) 
405 Lexington Avenue 
New York 17, New York 
Representative—Jerry Lyons 
National Steel Container Corporation 
6700 South LeClaire Avenue 
Chicago 38, Illinois 
Representative—Henry Rudy 
The Ohio Corrugating Co. 
917 Roonoke Ave. S. E. 
Warren, Ohio 
Representative—Lawrence F. McKay 
Rheem Manufacturing Company 
570 Lexington Avenue 
New York 22, New York 
Representative—F. J. Blume 
Rieke Metal Products Corporation 
Auburn, Indiana 
Representative—Ralph S. Pearson 
United States Steel Products 
Division United States Steel Company 
30 Rockefeller Plaza 
New York City 20, New York 
Representative—Wm. |. Hanrahan 
Vulcan Stamping & Manufacturing Co. 
P. O. Box 367 
Bellwood, Illinois 
Representative—H. B. Scharbach 


MANUFACTURERS OF EQUIPMENT FOR APPLI- 
CATION OF LUBRICATING GREASES 
Aro Equipment Corporation 
Bryan, Ohio 
Representative—R. W. Morrison 
Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Representative—Richard P. Field 
Gray Company, Inc. 
60 Northeast Avenue 
Minneapolis 13, Minnesota 
Representative—B. A. Beaver 
Lincoln Engineering Company 
5701 Natural Bridge Avenue 
St. Louis 20, Missouri 
Representative—G. A. Hubbard 
Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway 
Chicago 14, Illinois 
Representative—Walter Duncan 
United States Air Compressor Company 
5300 Harvard Avenue 
Cleveland 5, Ohio 
Representative—C. A. Bening 


SUPPLIERS OF EQUIPMENT FOR MANUFACTUR- 
ING LUBRICATING GREASES 

Buflovak Equipment Division of 

Blaw-Knox Company 

1543 Fillmore Avenue 

Buffalo 11, New York 

Representative—Edward V. Hegg 
Chemicolloid Laboratories, Inc. 

30 Church Street 

New York 7, New York 

Representative—David F. O'Keefe 
The Girdler Corporation 

224 East Broadway 

Louisville 1, Kentucky 

Representative—J. E. Slaughter, Jr. 
Morehouse Industries 

707 Henry Grady Building 

Atlanta 3, Georgia 

Representative—George E. Missbach 
Stratford Engineering Corporation 

1414 Dierks Building 

Kansas City 6, Missouri 

Representative—J. W. Sylvester 


MARKETING ORGANIZATIONS 
California Texas Oil Company, Limited 
551 Fifth Avenue 
New York 17, New York 
Representative—Hal U. Fisher 


REFINERS 
Farmers Union Central Exchange, incorporated 
P.O. Box G 
St. Paul 1, Minnesota 
Representative—H. F. Wagner 
Freedom Valvoline Oil Company 
Box G 
Freedom, Pennsylvania 
Representative—D. A. Smith 
Mid-Continent Petroleum Corporation 
Mid-Continent Building 
P. O. Box 381 
Tulsa, Oklahoma 
Representative—J. W. Basore 


TECHNICAL AND RESEARCH ORGANIZATIONS 
Midwest Research institute 
4049 Pennsylvania 
Kansas City 2, Missouri 
Representative—Dr. M. H. Thornton 
Petroleum Educational Institute 
9020 Melrose Avenve 
los Angeles 46, California 
Representative—G. A. Zamboni 
Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Avenve 
Chicago 47, Illinois 
Representative—Mrs. G. A. Krawetz 
Sociedade Nacional de Petroleos 
Rua D. Pedro V, no. 80 
Lisbon, Portugal 
Representative—Manuel Corda Boullosa 
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Reg. U. S. Pat. Off. 


Has Served the Grease Industry 
with 
Specialized Engineering 


Soap and Grease 
Contactors 


Process Kettles 


Oil Circulation Heaters 


+ 


STRATFORD ENGINEERING 


CORPORATION 


Petroleum Refining Engineers 
DIERKS BLDG. KANSAS CITY 6, MO. 
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